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iNTRonurmoN 

From the standpoint of medical entomology by far the most impor- 
tant insects are the Dipt era or two- winded flies. Many of these, such 
as the haematophagous mosquitoes, the blaekflies, the horseflies and 
deer flies, and certain muscoids. are bloodsuckers, and in this role may 
act as vectors of pathogenic organisms, either mechanically or through 
cyclic transmission. A great many other species breed in carrion, 
excrement, or other types of tilth, from which they may carry patho- 
gens to our food or drinking water, or directly to the human body. 
Still others, almost exclusively nonbloodsuckers in the adult stage, 
may attack the human body as larvae, thus producing the pathogenic 
condition known as myiasis. 

The term "my[i]asis," proposed by Hope in 1S40 [00. p. 358), is 
now in general use to indicate the condition resulting from the inva- 
sion of tissues or organs of man or animals by dipterous larvae. Some- 
what earlier. Kirby and Spence (TO, vol. 1, ed. 3. p. 100) had proposed 
the name "scoleehiasis" for such invasions by insect larvae in general. 
Hope, however, proposed to limit that term to use in connection with 
lepidopterous larvae, and suggested the new terms "my|i]asis v and 
"canthariasis.'" the latter to refer to pathological conditions caused 
by the larvae of Coleoptera. Patton (100, 103) extended the use 
of the term myiasis to include all stages of Dipt era on the ground 
that eggs, pupae, and even adults may occasionally be found in the 
human laxly. Since, however, it is the larva that i« the active stage 
in relation to myiasis, this extension of the term is unnecessary and 
may be confusing. Attacks of bloodsucking maggots (of which only 
one affects man), while not in the true sense myiasis, are considered 
related phenomena and are therefore included briefly in this work, 
but no consideration is given to bloodsucking adults. 
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Much has been published on (he subject of myiasis, but the litera- 
ture is scattered. The larger works either treat of it in general from 
a restricted geographical standpoint or deal with certain important 
species or groups of related species on a broader scale. There are 
several general reviews, aside from those in textbooks, but they are 
brief. Much of the literature needs critical reexamination, since 
misinterpretations of the data and misidentitieations of the insects 
involved have lieen common. 

The need for a general guide to the subject became evident when, 
in the progress of World War II, information was sought which could 
be answered, if at all, only by a search through sources published in 
many countries and in several languages. Needs arising from war 
have had a large share in shaping the general plans of this work, 
although much consideration has also been given to the needs of 
postwar reconstruction and of civilian life in a peacetime world. 

The aim of this work. then, is to summarize pertinent biological and 
pathogenic information concerning the niyiasis-produeing flies of the 
world insofar as they affect the human host, and to present guides 
for their identification. In general, species reported as attacking 
only the lower mammals have been excluded, except in cases where 
man may be considered a possible host. Much of the information 
has necessarily been gleaned from the literature. Whenever possible 
an attempt has been made to evaluate the statements, but, for lack of 
complete information in the reports, this has often been impossible. 
For this reason some species undoubtedly have been incorrectly in- 
cluded in this list whereas others of importance may have been omitted. 

Statements regarding pathological and clinical as|>ects are especially 
subject to inaccuracies, and many of them must be accepted provi- 
sionally. Very little experimental work has been done on myiasis, 
and for most of the information we must depend on case histories, 
many of which were reported by physicians having little or no ento- 
mological training. One source of error lies in the possibility of mis- 
interpreting clinical data. For example, in some cases diagnosed as 
gastrointestinal myiasis actually the larvae either made their way 
into chamber vessels which one would ordinarily consider closed suffi- 
ciently tight to exclude them, or else they were passed with the urine 
or dropped from infested sores in the rectal or vaginal region. Still 
another source of error lies in misidentification, particularly when no 
adults have been obtained. These errors may be published and per- 
petuated by repetition, and, unfortunately, in most cases there is no 
way of distinguishing them from col lect reports. 

Some further statements regarding the scope and limitations of this 
work are desirable. In the first place, no pretense of deciding any 
taxonomic issues is made, nor is anv degree of completeness claimed 
in dealing with taxonomic groups. Attempts are made to deal only 
with the known or strongly suspected producers of myiasis in man. 
Since it is impossible to foresee just what should be included in this 
category, citations to keys and other references useful in the study of 
the biology and taxonomy of related species have been included. Such 
citations, however, have been held to the minimum. 

Most of the keys used here have been adapted from published works, 
although some of them are original. Those that have been borrowed 
or adapted have been checked against determined material in the col- 
lections of the United States National Museum. For this purpose 
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adult specimens of almost all the species treated here have been avail- 
able, but the situation in regard to the larvae has not been so fortunate. 
For brevity in treatment, only those characters considered to be diag- 
nostic are discussed in the descriptions of both larvae and adults. 

In most species, only the mature larva is described, partly because of 
the limitations of the published records and partly because that stage 
is the most significant, the earlier stages in many flies being of short 
duration. When, however, there are sufliciently well-marked charac- 
ters for the earlier stages, or when they are of more importance, as in 
Oestrus and (fatsteropnilus. these are given due consideration. 

Some may question the value of detailed citation of political units 
under the heading of geographical distribution, where, it may be felt, 
general statements might suffice. It is the authors experience, how- 
ever, that this detailed information is often requested, and is much 
harder to trace in the literature than is almost any other body of facts 
relating to the problem at hand. 

The total known geographical distribution for each species is given, 
not merely the records for myiasis. The lists have been prepared from 
published records, those which are clearly or probably erroneous being 
omitted, and from specimens present in the collection of the United 
States National Museum or determined by the author from other 
sources. Geographical names have been standardized according to 
those used by the National Geographic Society, Washington, I). C, 
in the World Map published December 1943 ( international boundaries 
as of September 1. 1939). except that the boundaries of Austria and 
Czechoslovakia prior to the German invasion and the boundaries of 
Ethiopia prior to the Italian invasion are accepted. When greater 
detail was necessary, other maps of the Society for the same general 
period were consulted. For convenience, political units were grouped 
according to the zoogeographical regions of Wallace rather than ac- 
cording to continents. When one political unit falls within two zoo- 
geographical regions, it is considered under the region that contains 
the larger part : for example. China is considered Palaearctic, India 
Oriental, and Mexico Neotropical. 

Some of the most important general works on myiasis are those by 
Dove i<iJi)- for the United States. Mazza and coworkers (<S7) for 
Argentina. Mumford (91) for England, Lam pa (79) for Sweden, 
Portchinsky (//•>. I/O, 117, 118,) for -Russia. Onorato (90) for 
Tripolitania. Roubaud (120) for Africa. Lewis (SJ) for Kenya, and 
Porter ( 119) and Bedford (1,1) for South Africa. Patton ( I Oft. 101) 
deals with the subject of myiasis in general, but his work, particularly 
the second paper, is of especial value in relation to the Indian fauna. 

The taxonomic literature covering the groups treated in this work 
is voluminous. Important pertinent citations are given in the proper 
places in the text, but a few general works and series of works deserve 
mention. C. H. Curran's ''The Families and Genera of North Ameri- 
can Diptera" (New York, 1934) gives keys to the genera of Dipt era 
occurring in North America, with numerous illustrations and other 
valuable material. C. H. T. Tmvnsend's "Manual of Myiology." in 
12 parts, (Sao Paulo. Brazil. 1934-42), is indispensable to the study 
of the muscoid flies: it deals, however, only with genera (used in 
a greatly restricted sense) and higher categories. "Die Fliegen der 

'Italic uumbers in putvntlieses refer t<> Literature Cited, p. \i'A. 
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Palaearktischen Region," edited by Erwin Lindner (Stuttgart), gives 
keys and descriptions, with numerous illustrations, of all the 
Palaearctic Diptera; thus far the families Sylvicolidae (as Phry- 
neidae). Stratiomyidae, Therevidae, Syrphidae, Tylidae, Ephydridae, 
and Drosophilidae, as well as some that contain no myiasis-producing 
species, have been published. In the u Fauna of British India. Dip- 
tera" (London, 11)20-40), the parts pertinent to this work that have 
been published are volume II (including the Stratiomyidae and 
Therevidae). volume III (including the Syrphidae and Oestridae 
in a broad sense), and volume VI (comprising the Calliphoridae, 
including the Sareophagidae). 

TYPES OF MYIASIS 

Two general plans have been used for the classification of myiasis. 
The one, that of Patton, is based on the biological requirements and 
responses of the Hy in its various stages of development; the other, 
that of Bishopp, is concerned with the part of the body affected. Each 
classification has its particular use: Pat ton's is the more satisfactory 
from the standpoint of the student, whereas liishojnVs is of more use 
to the practicing physician and the practical medical entomologist. 

PATTON'S CLASSIFICATION 

Patton (10(), 102) divides the myiasis-producing Diptera into three 
groups. The first group, ihe specific myiasis-producing Diptera (table 
1), includes those species u whose larvae are found only in living tis- 
sues, the flies selecting a number of tissues or organs, or one particular 
organ, depending on the species, in which or near which to lay their 
eggs or deposit their larvae." This group, therefore, comprises a 
relatively small number of speeies to which the parasitic habit has be- 
come obligatory. It also comprises the most serious myiasis produc- 
ers from a pathogenic standpoint, since its larvae do not utilize carrion 
or other nonliving material as an alternative breeding medium. They 
may attack wounds, skin, or the external body openings, but never 
the digestive tract. Members of this group are scarce as adults, in 
comparison with carrion-breeding and other species that are not 
strictly parasitic; and for this reason the true etiological agent and 
the nature of its parasitism has. in several instances, remained obscure 
until comparatively recent times. 

The second, or semi specific, myiasis-producing group (table 2) in- 
cludes ''those Hies which, though normally breeding in the bodies of 
dead animals, and even in vegetable matter, will occasionally lay their 
eggs, or deposit their larvae in the diseased tissues of man or annuals." 
Oviposit ion or larviposit ion is stimulated by foul or fetid odors; the 
female fly will not deposit eggs or larvae on unbroken skin or on fresh, 
clean wounds. A fetid discharge from a body opening, however, or, 
in the case of sheep or other wooly animals, soiled wool may be a 
sufficient attractant to the fly. The developing larvae may confine 
their activities to necrotic tissue: on the other hand, they may invade 
the deeper, sound tissues. Some members of this group are of little 
importance from the standpoint of human and animal myiasis; some, 
however, may be dangerous. 
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The third, or accidental, myiasis-producing group (table 3) consists 
of an assemblage of more or less unrelated Dintera, the larvae of which 
occasionally find their way into the human body, usually the gastro- 
intestinal tract. For the most part this group contains species which 
breed in various substances, including some used by man as food, and 
which occasionally are taken with the food into the human digestive 
tract, where they survive with varied success. Certain members of 
this group may even enter the urinary passages and bladder. More 
rarely, others attack wounds or the cavities of the head, but such in- 
vasions seem purely accidental and are usually unsuccessful. Some 
members of this group are of moderate importance as myiasis 
producers. 

The division bet wee nthe first and the other two groups is clear-cut. 
the only question being the specificity of the fly larva on living human 
or other mammalian tissue. The second and third groups cannot l>e 
separated so definitely. A real question might arise, for example, as 
to the position of the species of Muxca, Muxrhw, Fannia* Megaxelia. 
and certain tSarcophfff/a. These species might be considered inter- 
mediate between I he true >emispecific and the purely accidental myiasis 
producers. 



Table 1. — Specific myiasis-producing Diptera 



Family an.l species 



Wohlfnhrtin ttuignl 
Wohlfahrlia rigil. 
Woklfahrtia optica 



SARCOPH AfllM AE 

\ftea 



t Al.l.IPIIORIDA K 



Caliitrogti americana 
Chrytomya bezziana 

Auckmeromyia luffola 1 

Cordylobia anthropopkaga 
Stntisia rodhaini 



OA.XTEROPHIUDAK 



Ganterophiluit intestinalis » 
Gasterophilut haemqrrhoidalit 
OatterophUus nasalis . 



H YPOPERM A Til' A K 



1 Ivpoderma diana 

Hypodcrma borit 

Hypoderina lintatum 



I < TEREHRIKAE 



Citterehra x/> 
Ciittrtbra tmccata . 
Dtniuitobia hominis 
Cephenemyia sp 



OKSTRIOAE 



Ofttrua oris 

Rhinnestrug purpvrtv* 



C utaneous or su I >cu t ain-ous 



Trau- 
matic 



Cro<M>- 
illR 



Kuril n- 
tular 



Cavity 



Nusc, 
mouth, 
and 



Ky.s 



Anns, 
Kara vntrliin, 
etc. 



\ 



\ 



' Bloodsucking maggot. 

> Undetermined species of Oatteropkilu* are also recorded in enteric niviasis. 
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Table 2. — Scmixpecifiv myiasis-produciny Dipt era 



Family and -!•<•< 


Trau- 
mat ic 


Cavity 


Enteric 


Unspec- 
ified 


Nose, 
mouth, 

and 
sinuses 


Eyes 


Ears 


vaeina, 
etc. 


SARfOI'HAI.IKAE 


X 
X 
X 

X 
















X 
X 


X 
















X 


X 


Sareophaga piacida 






X 






X 














X 




X 






Sareophaga chrysotfoma 


X 
X 
X 










Sareophaga misera and related species 
Sareophaga crassipatpix. 




X 








? 




















Sareophaga IniUata 


X 











X 








X 






X 
X 
X 
X 










? 


























? 
? 






















X 






? 

X 
X 














X 


X 


X 


X 


X 


? 




X 
X 

? 

X 












? 


CaLUFIIORIDAK 

Callitroga macellaria 












































? 

X 

? 
? 

X 

? 

X 

? 

X 
X 
X 
X 

X 

1 

? 
? 
? 

T 

? 
? 
? 

X 

x 

X 
X 

? 

X 
X 






















X 


Chrysomya rufifaeie* 












Chrysomya putoria... 




r 

X 












X 








? 


Chrysomya micropogon 




















T 


Pro'ophormia trrrae-notae 




















X 




r 


Lucilia Ultutris 










Phoenicia cuprina 


















X 




X 




? 






































Xfopollrnia laemiea 1 

























































































X 




X 




X 

? 

X 


Cailiphora eroceipaipis 








X 




















M far id a E 














ntOKlPAF. 

Mtgaselia sealant 






X 






X 

? 


Mtgaselia rufi pes 























' Australian sheep mat.v<>ts. 
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Table 3. — Accidental myiasia-producing Diptera 



Family and species 


1 rJlU- 

matic 


Cavity 


Bladder, 
urinary 
passages 


Kntcric 


Nose, 
mouth, 
etc. 


Ears 


DAIU i)l IIAdlDAf. 













♦ 

? 

? 
? 

X 

? 

X 
X 
X 
X 












I AL.LlrnUlill>AK 

l*nllm in nidi a 










u norm a b* 






7 






















Fannia scalar is 






X 


X 








Fannia tnciturala 






X 
X 




Fannia eaninUarit 


? 




X 

? 


Fannin ( ti »/wn n//i f /i 




I fit A rnfn+n tn tf*n riVrr 






X 


X 
X 
X 




X 

? 

7 







Mutcinn stabulam 






















X 
X 

X 




X 


X 


X 


X 


TIPULIDA E 


P8YCHODIDAE 








X 


I ^ - - - . 1, AdJife a! 1 - - • 








X 
X 
X 
X 

•7 


8Ti.viroi.ir>AK 










8TKATIOMY1DAE 










THEREVtPAK 










SYRI'IIIDAE 






X 












X 


Tubifera dimidiata 










X 
X 

? 
? 

X 

9 

t 

? 

X 

I 




















? 


PKCKtOrHIMnAK 








ftrn.A .til il#t ^1. *) d/.t i ■ 










KPH YDRIPAK 

'7*. \ fit /t.H iim ftta**n 








X 


TYUDAF. 








rioriiiuitAr. 










8EPSIPAK 








I.ARVAKVOUII)AK 


X 



















' Also reported in ocular myiasis. 

BISIIOPP'S CLASSIFICATION (MODIFIED) 

Bishopp and others who have followed him have devised a classifi- 
cation of myiasis based on the part of the body affected. Bishopp's 
five original categories were tissue-destroying forms, subdermal mi- 
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gratory forms, larvae infesting the intestinal and urogenital tracts, 
forms infesting the head passages, and bloodsucking forms (Bishopp, 
Laake, Brundrett, and Wells, 17). A similar but somewhat more ex- 
tended classification has been used by Townsend and others. Such a 
classification, as indicated by Patton, has the objectionable feature that 
many species of fiies will fall into two or more categories, but it will 
better serve (he needs of the physician who must make a diagnosis and 
prescribe t reatnient. 

The classification used in this work is as follows: Traumatic 
(wound) myiasis; myiasis of the nose, mouth, and accessory sinuses; 
aural myiasis; ocular myiasis, internal and external; myiasis of the 
anal region and vagina: myiasis of the bladder and urinary passages; 
furuncular, dermal, or subdermal myiasis; creeping, dermal, or sub- 
dermal myiasis: and enteric (gastrointestinal, gastric, or intestinal) 
myiasis. In addition to the forms of true myiasis, attacks by blood- 
sucking larvae are also considered as a related phenomenon. 

TRAUMATIC (WOUND) MYIASIS 

Infestation of wounds in man and animals by dipterous larvae is 
common. Often the infestation is benign, as when festered, mal- 
odorous wounds are attacked by secondary invaders which confine 
their activity to the diseased tissue, but wlien primary parasites or 
secondary invaders that burrow below the superficial necrotic tissues 
are present, results can be and often are serious. The literature 
abounds in case histories and general accounts; t he following will 
serve as examples. 

Galli-Valerio cites a case of myiasis so serious that it resulted 
in the amputation of a hand. A farmer in Valais, Switzerland, suf- 
fering from actinomycosis complicating a wound on the left hand, had 
been given a treatment which had reduced the ailment to a small 
nodule. After returning to field work, the patient noticed that the 
nodule had become ulcerated, and one day he squeezed a large number 
of maggots out of the wound. In spite of Galli-Valerio's advice, the 
condition was allowed to progress to the point that, when a surgeon 
was finally consulted, the hand had to be amputated. Maggots were 
reared and found to be Lucilia caesar. 

Onorato (Of J) cites a case in which a young man of IS, injured by a 
blow received from the backfire of a gun, had lain for several days in 
a comatose state and was finally brought to the hospital in a critical 
condit ion. Maggot s of I'haeiucia -sen cat a had invaded the scalp wound 
produced by the injury and had formed numerous ulcers on the thorax; 
in addition, they had Invaded the oral and nasal cavities, exposing the 
maxillary and palatine bones in several places, eating away the floor 
of the nasal cavity to the bone, and perforating the tympanum of the 
right ear. In spite of the severe injury, the patient recovered. 

The action of the maggots may cause intense pain. Stewart (1V>) 
gives a case history of the infestation of a malodorous, suppurating 
seal}) sore by Phormia vegrna. The patient was admitted to the hos- 
pital for treatment of the sores, and after the second treatment with a 
supersaturated sulphur wash— 

. . . the patient became very restless, working the fingers into the palms of her 
linnds and alternately putting her hands to her ears. Soon she began to Keren in, 
acted frantic, and became nearly delirious. She was given a sedative without 
effect. 



Digitized by Google 



10 MISC. PUBLICATION 631, U. S. DEPT. OF AGRICULTURE 

On taking the towel from tlie patient's head the nurse observed lly larvae, 
which had been forced into activity by the treatment, crawling over the towel, 
hair, and down the cheeks. The nurse estimates that she killed twenty-live or 
thirty larvae in the hour and a half she spent in removing them and still the 
hair and scalp remained full of them. Back of the ears the mass of living larvae 
was so great that they could almost have been spooned out. At this time the 
patient complained of a buzzing in the ears similar to that occurring when the 
ears are full of" water, and said that she could not hear. The nurse then used 
toothpick swabs to remove the great quantity of larvae found in the pinnae of 
the ears. 

Infestation of wounds may result fatally, especially when the 
etiological agent is Wohlfahrtia magnified* Callitroga ame rlcana, or 
C hryaomya berszlana. The seriousness of the infestation depends upon 
the species involved, the number of parasites, the depth and extent 
of the damage, and the part of the body affected. 

Though entrance is usually made through a sizable wound, it is not 
necessarily so. Callitroga amerlvana may infest a minor injury, such 
as a scratch, a stubbed toe, or a cut received from trimming ingrowing 
toenails. Sheep and lambs often become infested through wounds 
caused by needlegrass (Stlpa spp.). In fact, the maggots have been 
shown to be capable of entering the unbroken skin of guinea pigs 
and rabbits, and at least one human case of what appears to be this 
infestation has been recorded (Mazza and coworkers, #7). Wohlfahr- 
tia magnifica is said to enter wounds as small as those made by the 
bite of a tick. Secondary infestation by various species may take 
place through leprous, cancerous, syphilitic, and other types of sores 
and lesions. 

The presence of maggots in wound tissue, however, does not always 
indicate a dangerous condition. Many of the Sarcophagidae, Calli- 
phoridae, and Muscidae found in wounds are merely scavengers, and 
their presence may be actually beneficial. The widespread use of 
certain strains of blowfly and sarcophagid maggots in surgical treat- 
ment of suppurating wounds in the 1930's is a testimonial of this. 
The fact that what is supposedly a single species, for example Phaenlma 
scricata, may under certain circumstances be a scavenger and under 
others a serious parasite is hard to explain. The subject needs a great 
deal of further research. 

MYIASIS OF THE NOSE, MOUTH, AND ACCESSORY SINUSES 

Two types of myiasis affecting the nose, mouth, and the accessory 
sinuses are known. The more serious of these, called peenash in India 
and bicheiro in tropical America, is caused chiefly by Callitroga amerl- 
cana, Wohlfahrtia magnifica* and Chn/*omya bezzlana; it often ac- 



or other traumatism. It usually begins with tickling or prickling sen- 
sations and a general feeling of uneasiness in the nasal region. The 
patient often reports having experienced a fly entering the nose at such 
a time that he was powerless to interfere, or having slept in the open 
during the daytime. The nose and face quickly become swollen, and 
intense headaches, usually accompanied by fever, develop. The breath 
becomes bad, and a discharge consisting of a mixture of pus and blood 
is passed through the nose. The patient is in intense pain, more 
severe at times, but more or less constant. If untreated, severe infesta- 
tions often result in death. The septum of the nose may fall in, 
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the soft and hard palate may he pierced, the pharynx may he eaten 
away to the bone, and even the hyoid hone may he destroyed. 

The second type, known as thinrni or tamne in North Africa, where 
it is most abundant, is discussed under Oestrus ovis, its etiological 
agent. 



Myiasis of the ears is often associated with that of the nose and 
mouth, with the same etiology. Maggots infesting the accessory 
sinuses of the nose may easily invade the ear either externally or 
through the Eustachian' tubes/ In at least one known case, a maggot, 
entering the ear through the tubal route, produced an abscess which, 
with the weakened condition of the patient following the expulsion of 
the larvae from his nose and sinuses, brought about his death. Some- 
times, however, aural myiasis may develop independently. In such 
cases the fly involved is usually a semispecific or accidental myiasis 
producer, and the invasion is secondary to some pathogenic condition. 
In one case cited bv Onorato {Of]) , maggots of Phaenicia xencata were 
taken from an otherwise healthy ear: such an infestation had pre- 
viously been considered impossible because of the deterrent effect of 
the ear wax. 

The symptoms of auricular myiasis are pain or discomfort accom- 
panied by deafness and a ringing in the ear if the maggots are in the 
external meatus, and a bloody purulent discharge if they have entered 
the middle ear. Obviously, severe cases of aural myiasis, particularly 
those in which primary invaders are involved, may, if not treated in 
time, result in the loss of the organ affected. 



Myiasis of the eye and surrounding tissue may, like that of the ear, 
be concomitant with that of the nose and accessory sinuses, and with 
the same etiology. The destructive action of larvae of Wohlfahrtia 
magnified, Chryxomya bczziana, Callitt'oga americana, and sometimes 
Phoenicia xcrieafa and other species, may consume the entire organ if 
unchecked. 

Two other types of myiasis may affect the eye. One type is the pain- 
ful but otherwise usually not serious form of conjunctivitis caused by 
the first-stage larvae of Oextrux orix or Rhinoextrus purpureus; the 
larva is similar in the two species and is discussed under Oextrux ovix. 
In the other, and more serious type, 77 ypodcrma larvae, in the course 
of their wanderings through the body, enter the surrounding tissue or 
the eyeball itself and. particularly if they lodge in the posterior cham- 
ber, may bring about the destruction of the organ. This type is dis- 
cussed more fully under the heading of Hypoderma. 

In medical literature myiasis of the eye is usually called ophthalmo- 
myiasis, a term proposed by Hope and later expanded by Behr to in- 
clude three types, as follows : Ophthalmomyiasis externa, in which the 
orbit is affected but not the eyeball itself; ophthalmomyiasis interna 
anterior, to indicate invasion of the anterior chamber; and opthal- 
momyiasis interna posterior, to indicate invasion of the posterior 
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MYIASIS OF THE ANAL REGION AND VAGINA 

A number of eases of myiasis of the anus, perianal region, rectum, 
and vagina are on record. Many of them have occurred in persons 
who have slept or have been left in a helpless condition during the day- 
time either outdoors or in fly-infested rooms; some of them, however, 
may be due to the use of unsanitary toilets. 

Dove (J//) cites a case in Florida of an elderly woman, living alone, 
who fell and lay helpless for several days; when discovered, she was 
badly infested with screwworms which had entered the vagina and 
were act ive in the sacral regions and the navel. About a quart of larvae 
were obtained from the wounds. The case terminated fatally, although 
the author does not state how much might have been due to the maggot 
infestation and how much to exposure and other causes. * 

The attract ant to the fly sometimes is a fetid discharge or a preexist- 
ing sore or diseased condition, such as a carcinoma. The various species 
of flies which may be involved in this type of parasitism include ^ 
Callitroya amsricana. ChiyHomya bezzhnuu Wohlfahrtia maf/nift'ra, 
and serospecific myiasis producers belonging to the families Sar- 
cophagidae and Calliphondae. Maggots invading the vaginal and 
rectal regions may be discharged with the urine or feces, and thus 
lead to a mistaken diagnosis of intestinal myiasis. 

MYIASIS OF THE BLADDER AND URINARY PASSAGES 

Numerous instances, the oldest dating back to Plutarch, have been 
recorded of dipterous larvae invading the urinarv passages and blad- 
der of human beings. Cases have been reported in patients of both 
sexes and of all age*. Chevrel (27), in a detailed study of the subject, 
has summarized the work up to that time, and Mumford (01) has 
added the description of several more cases. Other scattered literature 
adds little information, except to indicate that this type of myiasis is 
an actual, though uncommon, reality. 

It is possible that infestation may take place through the use of a 
catheter, a syringe used for douching, or some other instrument which 
has been stained with urine or other matter which, on decomposing, 
has attracted flies to oviposit. In the majority of cases, however, in- 
festation is probably a result of natural exposure, such as might come 
from the use of unsanitary outdoor toilets or from sleeping during the 
daytime with the body exposed. In such an event the female fly may j 
be attracted by discharges, especially those of an albuminous nature. 

Chevrel believes that the eggs are deposited on the prepuce or the 
folds of the vulvar mucosa, where the moisture and warmth cause 
them to hatch rapidly. After hatching they feed on the discharges ^ 
and gradually make their way upward through the urinary meatus. 
This upward journey seems to be made without irritation to the host. 
According to Chevrel, the ultimate stopping place of the larva is the 
site of the infection that attracted the parent flies, namely, the urethra 
in the case of gonorrheal patients and the bladder in the case of 
nephritics and diabetics. The mucopurulent secretions furnish the 
larvae with food ; they obtain sufficient oxygen to supply their meager 
needs from pockets and folds in the urinary tract and in the bladder. 

Urinarv mviasis is accompanied bv pains in the lower abdomen, 
especially in the area of the bladder or kidneys; urination is often 
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painful, difficult, or temporarily impossible without the aid of a cathe- 
ter. In men it may 1h? accompanied by painful erections followed by 
ejaculation* which may expel .sonic of the larvae. The number of lar- 
vae infesting a person is often small, especially in males; in some 
female patients the number of parasites has exceeded 50. 

Fannin can it nlar'tx is the species most frequently involved, but 
Musca (/omisf/ca is also an occasional etiological agent; others that 
have been recorded are Fannia xralari* and Teiehoinyza fnxca. The 
Fannia larvae were mistaken by some earlier writers for isopod 
crustaceans. 

FURUNCULAR DERMAL OR SUBDERMAL MYIASIS 

■ 

Furuncular dermal or siibdermal myiasis is caused by specific 
myiasis-producing flies which enter either the unbroken skin, tiny 
perforations made in the skin, or the openings of hair follicles. The 
"* developing larva forms a twill ike tumor, or furuncle, which opens 

externally to permit the larva to breathe. The furuncle may be very 
painful when the larva is feeding and may subsequently become in- 
fected with bacteria, or by the invasion of serewworms and other pro- 
ducers of traumatic myiasis. Death of the larva within the tumor 
often lias serious effects as a result of bacterial contamination. The 
larva is capable of completing its development within the furuncle, 
after which it will emerge, drop to the ground, and pupate. After 
emergence of the larva healing is rapid if no complications are present. 

Several species of flies, of different taxonomic groups, may cause 
this type of myiasis. Those commonly involved are Ihrmatobia 
Jtoinini*. Wohffahrthi viyiL W. apnea. (' ordy labia anthro pophaya, and 
&fa*ixia roilhaini. Caffitroya anuricana will produce a similar tumor, 
when the invasion is made by a very small number of larvae and 
through a very small puncture in the skin, or possibly through the 
unbroken skin; and the final stage of II ypoih una will likewise pro- 
duce a furuncular swelling. 

CREEPING DERMAL OR SUBDERMAL MYIASIS 

It has long been known that two genera of Dipt era, Gaxferopltilus 
and II y poil ( rata* may be involved in a condition called variously as 

t creeping disease, creeping eruption, larva migrans, and by other medi- 
cal and vernacular names. Since the geographical distribution of the 
diease is more extensive than that of the flies supposed to cause it, 
other etiological agents were sought. It is now known that cases in 
Florida. Africa, and other tropical and subtropical regions are due 
v to nematodes and not to My larvae. Kirby-Smith, Dove, and White 

have discussed the situation in Florida in relation particularly to 
nematodes but also to insects. In general, multiple infestations in 
the outer layers of skin, contracted in areas extralimital for Gaxtero- 
phila*. are probably nematode and not insect infections. 

Hfnnan myiases involving (iaxti rophilu* and II ypodenna differ 
greatly from each other. In Gaxtt rophilux the tunnels appear as 
narrow raised lines which progress at one end and fade out at the 
other: thev extend through the upper layers of skin in a serpentine 
fashion, often crisscrossing each other. The boring of the larva often 
occasions severe itching but no pain. Tlypodcrmu galleries, on the 
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other hand, occur in the subcutaneous connective tissue, though from 
time to time they emerge toward the surface; the tunnels are broader 
and not so well-defined. The activity of the larva may cause severe 
pain. Each type is discussed in more detail under the heading of its 
genus. In both types man is an accidental host. 

ENTERIC MYIASIS 

Under this heading will be considered mviasis of the stomach, of 
the intestine, or of both, it being impracticable for the most part to 
try to separate them. This type of myiasis is most representative of 
Patton's third group or accidental myiasis-producing Hies. 

Great care is necessary in diagnosing enteric myiasis. Undoubtedly 
many cases reported to be such, some of which become recorded in the 
literature, are attributed to contamination of stools or to cases not 
adapted to this interpretation of the facts. The horror of intestinal 
worms, in which category the layman usually includes maggots or 
almost any tiling worm! ike, is so firmly implanted in the popular mind 
that the presence of maggots, actually or supposedly, in fresh stools is 
usually a source of alarm. One is likely to overlook the possibility 
that there was previous contamination of the chamber vessel, or that 
the maggots might have entered the rectum, vulva, or urinary passages 
or bladder, and in this way might have been passed with the feces or 
urine. 

Contamination of the stools can easily be accomplished, especially 
by species of Sarcophaga, in which the maggots are produced alive, 
and in which the duration of the first two larval instars is often very 
brief. It may therefore be possible to find third instars resulting from 
subsequent contamination in stools no more than a day old. Further- 
more, the mother fly will often drop her maggots through gauze or 
deposit them in places where they may crawl through cracks through 
which it would seem impossible for them to pass. A covered chamber 
vessel, therefore, is not necessarily maggot -proof, at least so far as 
Sarcophaga is concerned. 

In relation to the work of both Komarek and Causey, the selection 
of experimental animals, both mammalian and arthropod, may be 
criticized. Dogs and cats are carnivores, and conditions within their 
digestive tracts are certainly not identical with those of the human. 
In regard to the Diptera used, Causey selected Drosophila melano- 
ga,stcr\ Phoenicia xericata, Phormia rcgiva* Callitroga macellaria. 
Save op hag a securifera, and CaViphora erythror< phala; Komarek, 
Calliphora vomiforia, Sarcopfuiga raniaria, Mvxca domestica, and 
Piophila caxei. It should be noted that Sat-cophaga haemorrhoidali.s, 
Tvbifera t< and species of Fantria, Muscina, .'and Megaxclia, the 
etiological agents involved in most of the best authenticated cases of 
enteric myiasis, are absent from both lists, whereas Piophila caxei, 
which also belongs in that category, is mentioned by Komarek only in 
general and not in relation to any particular experiments. 

However, one should not take the extreme view that enteric parasit- 
ism by fly larvae is impossible. The fact that Gaxterophilus larvae 
develop normally as gastrointestinal parasites of the horse and related 
animals should disprove this theory. If the evidence is sufficient and 
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withstands a critical examination, we must admit the possibility of 
accidental parasites, in some cases and under certain conditions, 
maintaining themselves in the human digestive tract. 

Komarek (76') and Causey (Mi) have attempted to disprove the pos- 
sibility of infestation of the human digestive tract by fly larvae. The 
arguments of these authors are based on the premises, first, that the 
active normally free-living larvae (in contrast to Gaxterophilm) can- 
not survive the relatively anaerobic conditions existing in the human 
digestive tract, and second, that the mechanical movements of the tract 
and the action of the digestive juices would destroy the larvae even if 
they could obtain sufficient oxygen. Komarek subjected larvae of 
various species of flies reported to be involved in intestinal myiasis to 
conditions that would simulate anaerobic conditions of the stomach and 
intestine; he also fed some living larvae to a cat. All the larvae per- 
ished. Causey used cats and dogs as experimental animals ; in all cases 
the larvae "were found to be killed or immobilized in the stomach within 
3 hours and. on passage into the intestinal tract, were eventually 
digested. In no instance could living larvae of any of these species 
be discovered in the large intestine or passed feces of the experimental 
animals." 

The conclusions of Komarek and Causey are criticized by Riley 
(J JO). As that author points out — 

a limited series of experiments may be wholly negative without justifying the 
disregard of many detailed reports by careful physicians and entomologists who 
have been well, aware of chances of error involved. Similar negative results 
could be obtained by administering infective stages of eat asearids to human 
beings. Children everywhere are exposed to innumerable opportunities to pick 
up infections of these worms and yet instances of their development in man are 
so rare as to he veritable medical curiosities. In these rare instances some 
abnormal condition of the individual has made it possible for the worms to 
maintain themselves. The possibility of this occurring in the case of fly larvae 
would seem fully established * * *. 

Case records of enteric myiasis in man often indicate gastric and 
intestinal disturbances which have endured over a considerable period 
of time, sometimes years. This has sometimes been interpreted as 
suggesting, or indicating, that the larvae were reproducing paedoge- 
netically within the digestive tract. Following Riley's suggestion, one 
might conclude that in such cases digestive disturbances of another 
nature may modify conditions within the digestive tract to such a 
degree that larvae not normally capable of living there could endure 
the new conditions. Ingested air might supply the oxygen for at least 
part of the journey through the alimentary canal ; flatulence is usually 
associated with this form of myiasis. If oxvgen is not available at 
all times, it must be considered that even active maggots are capable 
of undergoing periods of suspended activity. Extended periods of 
infestation, however, may be explained in some instances by reinfesta- 
tion. Sometimes the hanits of the patient are such that this is a strong 
possibility. That the presence of fly larvae in the digestive tract could 
produce symptoms such as are usually ascribed to enteric myiasis, not- 
withstanding Causey's opinion to the contrary, should seem reasonable 
when one considers t he effect the rasping action of savage mouth hooks 
mi«jht have on the intestinal wall and the possibility of toxic and 
infective etfects following. 
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A discussion of the symptomatology and general pathogenesis of 
enteric myiasis is given under the species involved, particularly 
F'/nnia, Savcophaga haemorrhohlalis, and Muscina xtahnlanx. The 
following symptoms seem to be fairly characteristic, according to 
published case records. The patient suffers from general malaise and 
weakness: his face is pale, and he has a complete loss of appetite. 
Nausea and vomiting occur at the onset; sometimes larvae are expelled 
with the vomit us. Severe gastric pains may be present and may be 
accompanied by bloating and tremulous motions in the area of* the 
stomach and upper intestine; there may also be dizziness and violent 
headaches. Sometimes, particularly in children, violent spasms and 
epileptic fits may occur. The symptoms are those of an acute gastritis 
or enteritis; they have been described as those of cholera morbis. ^ 
They disappear with the passing of the larvae. 

Infestation probably comes through the food, though sometimes 
possibly through the drinking water, from soiled hands, direct deposi- 
tion in the mouth, or other means. Larvae may be passed with the V 
feces, sometime in enormous numbers, or may be expelled in vomitus. 
Many cases have been described in the literature. A particularly 
obstinate one, involving unnamed species of three genera, is described 
by Herms and Gilbert (J7) ; others are cited at various places in the 
text. 

ATTACKS BY BLOODSUCKING MAGGOTS 

Though not myiasis in the strict sense, bloodsucking by certain mag- 
gots is mentioned as a related phenomenon. Several species of mus- 
coid flies belonging to unrelated groups of genera parasitize nestling 
birds in this manner, but only one species, the calliphorid Auchmero- 
myia luteola, attacks man and, unlike all the true myiasis producers, 
is apparently specific to man. 

■ 

LIFE HISTORIES 

Though life histories of Dipt era vary considerably, they conform 
more or less to a given pattern. All flies have complete metamor- 
phosis. The female usually produces eggs, though larvae in all stages 
of development and, indeed, pupae are sometimes produced. The 
larvae feed on a wide variety of substances; they may be plant feed- 
ers, scavengers, predators, parasites, or bloodsuckers. Some live in 
water, some in a semiaquatic medium, some on land, some in decom- W 
posing plant or animal tissues, and some internally or externally on 
the body of a host. The larval stage is the one actively involved in 
myiasis. As a rule the larva passes through three developmental 
stages, or instars, though variations from this number may occur. In * 
most Diptera the various larval instars of a given species bear a 
general resemblance to one another. Conditions of nupation vary 
with the species." The pupa in the higher flies is capsulelike in appear- 
ance; in the lower flies the form varies considerably. Some species 
may complete a generation within *2 weeks or less, while others require 
a year or more. In temperate regions hibernation may take place in 
any stage of the life cycle, but the stage that hibernates seems to be 
rather definite for any given species. 
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MORPHOLOGY 
ADULT 

The body of the adult fly is divided into three parts — head, thorax, 
and abdomen. Each division is composed of three or more segments, 
although in the head the segments are fused and their exact number 
has not definitely been settled. The term "segment" may be applied 
to the divisions of the body as a whole or to those of an appendage, 
such as an antenna, a palpus, or a tarsus. When a segment, as in the 
antenna, is subdivided, or when segments have nartially fused so as to 
lose their identity though retaining a semblance of it, the term 
"aunulus" is applied to the subdivision. 

The integument is more or less hardened by the deposition of some 
substances of uncertain chemical nature. This hardening is often 
called chitinizntion. although it has been shown that this term is 
erroneous, chit in itself being not particularly hard; sclerotization is 
the proper term. Sclerotization takes place in definite areas which 
are called sclerites. The terms applied to certain sclerites and to 
bristles located on them are in considerable use in the taxonomy of the 
muscoids. 

The body of a fly or of its larva is very rarely completely bare. 
Several terms applied to the vestiture need definition. Pubescence is 
very short, fine, downy hair that often escapes notice in casual ex-ani- 
mations; the usual hairy covering of the adult consists of pile, which 
is soft and rather dense, and setulae, which are coarser. The large, 
coarse, hairlike structures, which tend to assume definite patterns of 
distribution and which are very important in the adult taxonomy, are 
the bristles (macrochaetae). Color patterns in the adult may be due 
to pigments in the integument, but often they are derived from dense 
pilose coverings. Another common source of color is the pollen, a 
line dustlike substance which may cover parts of the integument and 
give it a bloom, often vivid enough to conceal the ground color. 

Unfortunately, separate systems of terminology have come into 
use in taxonomy and morphology, with the result that often a term 
used in description does not refer to the real morphological equivalent. 
In order to avoid complications, the terminology of the taxonomists is 
strictly adhered to. 

The' head (fig. 1) offers a considerable number of characters of 
taxonomic importance. From an anterior view, the part between the 
eyes is known as the front above the antennae and as the face between 
the antennae and th»* oral margin. The upper part of the front is 
known as the vertex; in its center there is a well-marked sclerite, the 
ocellar triangle (of), on which the three ocelli (oc) are situated. 
In the higher flies the front is divided longitudinally into three 
regions. The median region is the frontalia or frontal vitta ifrl) ; to 
each side of it is a para frontal (pfrl) which is continuous with the 
similarly located para facial {pfcl) of the face. The para frontal and 
parafacial together form the ocular orbit, a term which is also used 
in the lower flies, in which the parafrontals and para facials are not 
differentiated, to denote a similarly located region. In the higher 
muscoids the median region of the face is separated from each para- 
facial by the ridgelike facial (/V/) and a suture, and is divided into 
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Digitized by 



18 MISC. PUBLICATION 631, U. S. DEPT. OF AGRICULTURE 

two regions, the clypeus (cl) and the epistoma (ep)< the line of 
separation between the two being a suture which is often obscure. 
The clypeus may be flush with the rest of the face, or it may be sunken 
underneath the antennae to form two antennal foveae, or it may be 
completely sunken below the level of the facials; the middle of the 
clypeus. especially when that region is sunken, may be elevated into 
a median keel or carina (car). The epistoma often projects forward, 




FxniTRE 1— Diagrammatic drawing of the head of a museoid fly, from front view. 
For explanation of abbreviations, see pages 17-11). 



although it may be level with the clypeus or may recede; it is bounded 
below by the oral margin (o?n). 

In general the bristles of the head are named from the sclerites on 
which they are located. An exception is the vibrissa (v), usually a 
very strong bristle on each facial near the union of the clypeus and the 
epistoma, or near the oral margin when the clypeus and epistoma are 
not differentiated. The facials may bear, in addition to the vibrissae, 
a series of short, ascending bristles, in one or more rows, extending part 
way or fully to the bases of the antennae; sometimes there may be one 
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or several accessory vibrissae near the bases of the true ones. The 
parafacial often bears one or more brist les. There is usually one. some- 
times two, pairs of ocellars (ocb) on the oeellar triangle; the vertex 
may have an inner (//.v) and an outer (oer) pair. The bristles most 
commonly occurring on the frontal vitta are a pair of cruciate frontals 
(cfr) directed inward and crossing each other. The bristles of the 
parafrontals are highly important. They consist of the frontals (// ), 
a row of inwardly directed bristles next to the margin of the frontalia; 
the proelimate fronto-orbitals [pfro), usually two but sometimes more 
or less, and directed forward; and the reclinate fronto-orbitals (/ fro), 
directed backward. 

The dipterous antenna is variable in form and shows many gradu- 
ations from the long many-segmented filiform or moniliform antenna 
of some nematocera to the highly specialized three-segmented antenna 
of the muscoid. In the three-segmented type the third segment bears 
on its dorsal surface and usually near its base a bristlelike arista (//;•) 
which, upon careful examination, may be seen to be composed of two 
or three segments, an indication of its composite structure as a remnant 
of the missing terminal segments of the antenna. The form of the 
arista is of considerable taxonomic value: it may be bare, pubescent, or 
pectinate or plumose part way or to the apex. In the many-segmented 
antenna the segments beyond the second are often fused, forming an 
apparently annulated third segment : in some cases, the true third seg- 
ment is much larger than those that follow, the latter located at the 
apex of the third to form a style. 

The proboscis consists of three parts — the rostrum (/•*), the haus- 
tellum (A*), and the labella (//>)• The rostrum bears a pair of sensory 
palpi {pip). Flies that hike no food in the adult stage may have the 
proboscis reduced to rudiments (cf. figs. 52 and til) ; in the others it 
may be modified in accordance with the food habits. Bloodsucking 
species usually have a long haustellum and small or rudimentary 
labella. or the mouth parts are in other ways modified for piercing and 
for sucking blood; other species that are flower feeders might have an 
elongated haustellum with small labella. 

The mesothorax, or intermediate thoracic segment, is greatly devel- 
oped at the expense of the other two segments. The sclerites of the 
prothorax which are most clearly evident are the unpaired prosternum, 
which lies between the anterior coxae and may be bare, hairy, or bristly, 
and the paired propleura (/>/>/), which are usually bare except on the 
lower part, but which may be hairy. The mesothorax (fig. *2) is a 
rather complicated structure. The areas used in the descriptive mat- 
ter that follows can best be located by means of the illustrations. On 
the dorsal side, above the wing bases, are the paired humeri (km), the 
mesonotum (m.snt) which is divided into two parts by the mesonotal 
suture (*«/), the paired not opleura (npl) and post alar calli (/w).the 
scut el I um (*«//), and the postscutellum (pscnt). The pleural areas 
on each side below the wing base are the mesopleuron (///.v/V). the 
sternopleuron {*tpl), the pteropleuron (ptpl). and the hypopleuron 
(hpl). The metathorax, like the prothorax, is greatly reduced, but a 
pair of rudimentary wings, the halteres (halt), arise one from each 
metapleuron (mtpl). The prothorax lacks spiracles; there is, how- 
ever, a niesothoracic pair (imx) located between the propleura and 
the mesopleura, and a metathoraeic pair (mix) between the hypopleura 
and the metapleura. 
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The prosternal, nropleural, mesopleural, pteropleural, sternopleural, 
and hypopleural bristles bear the names <if the sclcrites on which 
they are situated. In addition to the posterior row of mesopleurals, 
that sclerite sometimes also bears one or more bristles below the 
mesothoracic spiracle, the stigmatic bristles (xt). The humerus and 
notopleuron may bear humeral (hb) and notopleural (npb) bristles 
respectively. 

The arrangement of the bristles of t he mesonotum and scutellum 
is more complicated. The mesonotum, when its complement of bristles 
is complete, bears four rows on each side of the median line; these 
bristles are, from the innermost, outward, the aerostieals (act), dorso- 
centrals (</c), intra-alars (ial), and supra-alars (*<//). These may 
be designated, according to their position, as presutural or post- 
sutural; the aerostieals immediately in front of the scutellum are the 




Fmjukk 2. — Diagrammatic drawing of the thorax <»f a muscoid My: A, Side view; 
//. right hall', dorsal view. For explanation of abbreviations, see pages 



prescutellars. Tlie bristles of the postalar callus are the post a la re. 
(pal). The scutelhun may bear a row of lateral scutellars (fx), not 
necessarily all on the same horizontal plane; a pair, usually small, of 
apicoscutellars (a.s) • and one or more pairs of discoscutellars ((h). 

The Comstock-Needham system is used in the terminology of the 
wing venation (figs. and 4). There are eight principal longitudinal 
veins. The first, or cost a (/), forms the anterior margin of t he wing J 
but usually disappears near the wing apex. The second, or subcosta 
(*<?), is for practical purposes unbranched, but is usually connected to 
the costa by the humeral cross vein (A). The third, or radius (/•), in the 
primitive wing branches diehotoinously to form the br ancn T\ and 
the radial sector (>*), the latter branching diehotoinously and its 
branches in turn doing the same, to form veins v.. /•■■. r 4 , and />,, respec- 
tively. The fourth, or media (m), is hypothetically four-branched, 
though for practical purposes it may be considered three-branched 
m,, and w :t ). the branching taking place diehotoinously. The 
ftli vein, or cubitus (cu). divides into two branches, cu x and n)... The 
three remaining veins, all unbranched, are the first, second, and third 
anal veins. The first of these, when present, is usually represented 
merely by a fold: so the apparent first in most wings is actually the 
second. In addition to the humeral, there are several cross veins. 



Digitized by Google 



THE FLIES THAT CAUSE MYIASIS IN MAN 21 

of which the radio-medial (r-m) and the inedio-cubital (m-cu) need 
to be mentioned. 

The more primitive dipterous wing (fig. ;j) is so close to the hypo- 
Ihetieally primitive type that it presents relatively little difficulty in 
its interpretation. The inuscoid wing ( fig. 4) can easily be understood 
if one considers that its venat ion is a reduction of the more Di imitive 
type through the disappearance of certain veins and the fusion of 




FiorRE 3.— Win*; of Thrrcva, illustrative of the more primitive tyi>e of venation. 




Fiuuke -I.— Wing of Callitroga amcricana, illustrative of the museoid type. 



others. According to the Comstock-Needham system, the symbols 
used to indicate such fusion simply compound the fused elements. 
For example, r 2 ^ means the undivided second and third branches of 
the radius; m^r-tij means the fusion of the third branch of the media 
with the first of the cubitus. In the higher muscoids, vein after 
its separation from m A , bends, sometimes broadly, sometimes abruptly, 
toward the radius; when this bend is well marked, it is known as the 
cubitulus. 

Certain other structures on the wing or associated with it are of 
taxonomic importance. Series of se! ulae may occur at various places — 
for instance, on the stem of the radius basad of the humeral cross vein, 
on vein t\ beyond the origin of the radial sector, or on vein r 4+6 



Digitized by Google 



22 MISC. PUBLICATION 631, U. S. DEPT. OF AGRICULTURE 

beyond the point of its separation from r 2+8 (cf, figs. 4 and 13). In 
certain aealypterate muscoids the eosta may be broken near the 
humeral cross vein or near the apex of vein /•,, or in both places. In 
some cases a strong costal spine (cf. fig. 13) ocelli's near t lie apex of 
vein .sr. Certain modifications of the wing membrane, such as the 
development of maerotrichia, or spurious veins or folds, may occur; 
those pertinent to this work are treated in the proper place in the text. 

The wing art iculates with the body on several sclerites (fig. 5), three 
of which are referred to in the descriptive part of this work. At the 
base of the wing, along the costal margin, are two scalelike sclerites, 
the epaulet (<pl). which is setulose and situated next to the body, 
and the basicostal scale (bets), which is bare and situated next to the 

base of the costa. The subcostal 
sclerite (w/), best seen from the un- 
der side of the wing, lies at the base 
of the subcosta and radius. Each 
wing is connected basally with the 
thorax by the squamae or calypteres 
which are best developed in the 
higher muscoids and in a few isolated 
groups such as the Tabanidae. There 
are two squamae associated with each 
wing, an upper or altdar squama 
(asq) and a lower or thoracic squama 
( Uq ) . 

The leg consists of live well-defined 
parts — the coxa, trochanter, femur, 
tibia, and tarsus. The tarsus in most 
Diptera is five-segmented; the basal 
segment, or basitarsus. is usually the 
longest and is sometimes enlarged. 

The number of visible abdominal 
segments in all the Diptera is greatly 
reduced from the theoretically prim- 
itive number of 12. The usual num- 
ber in the muscoids, aside from those 
forming the genitalia, is \ or 5: these 
are called the pregenital segments, 
and, when the number is 4. the second 
and third are designated as the intermediate segments. A typical 
abdominal segment consists of 2 parts, a tergite (dorsal sclerite) 
and a sternite (ventral sclerite). In the higher Diptera the lateral 
plates (pleurites) that occur in many of the more primitive insects, 
as well as in a modified form on the dipterous thorax, have disap- 
peared: as a matter of fact, in the muscoid flies a tergite usually 
extends over the sides of the abdomen, and its margins may meet 
vent rail v. thus partly or even completely obscuring the sternite. 
The genital segments, or genitalia, are much used in the taxonomy of 
certain groups of Hies, but their use usually requires the spreading 
and the careful examination of the parts. In the males the genital 
segments form a struct m e. often somewhat bulky, called the lvypo- 
pygium; it ends in a pair of posterior forceps. 

In the muscoids the arrangement of the bristles of the abdomen is of 
some taxonomic importance, but not nearly so much as on the head 




Fiona-: — Structures at the whig 
base of a iiuiscoirl tly : .1. Dorsal 
surface; B, ventral surface of 
costal region. For explanation 
of abbreviations, Bee page 
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or thorax. The bristles on or near the posterior margin of the seg- 
ments are the marginal abdominals; those in a median position in re- 
lation to the anteroposterior axis are the diseal abdominals. Moth 
discals and marginals may occur either in isolated pairs or in rows; 
there may be more than one pair or row, serially arranged, of discals 
to a given segment. 

LARVA 

The typical muscoid larva (fig. 6, A), such as that exemplified by 
Sarcophaffo, Mwtca, and GaUiphora, is a cylindrical, headless, legless 
maggot, usually broader on the posterior than on the anterior half, 
strongly tapering anteriorly, and with a more or less truncate posterior 
face. The two prominent posterior spiracles impress one unfamiliar 
with maggot anatomy as being eyes, and for this reason earlier writers 
have sometimes confused the anterior end of the larva with the 
posterior. 

There are 12 apparent body segments, including the cephalic (r.s) 
and the anal segments (8ab), both of which, though apparently sim- 
ple, are of a compound origin. The first or cephalic segment is short 
and conical; ventrally, it is armed with a pair of strong mouth hooks 
(mh). The first thoracic (prothoracic) segment (\tho) bears an 
anterior spiracle (a*p) on each side; this structure is typically tuber- 
cular, its apex terminating in a varying number of processes each of 
which ends in a spiracular opening. The anterior spiracle is nonfunc- 
tional in the first instar, although it can sometimes be seen under the 
integument. The cuticle of the thoracic and abdominal segments may 
be bare; usually, however, it bears rows or bands, either complete or 
incomplete, or areas, of spines along the anterior {-spa) or posterior 
(xpp) margin, or both, of certain segments. The last abdominal seg- 
ment (Sab) is typically more or less truncated posteriorly; usually 
its posterior face is flush or convex, though sometimes there is a prom- 
inent slit or depression in which the posterior spiracles are located ( fig. 
(>, G). Above and below this depression, or. if it is absent, the area 
which it would occupy, are a number of tubercles, typicallv 3 above 
and 3 below on each side. To each side of the anus is a prominent anal 
protuberance {ap). 

The structure of the posterior spiracle (fig. (1, D) is of great im- 
portance in larval taxonomy. The spiracle, or spiracular plate, usu- 
ally has an outer strongly sclerotized area, or peril reme (per), which 
may completely encircle the spiracle or may open ventrally. In a 
ventral position there often occurs a rounded structure, the button 
(bt); this may lie in the opening of the peritreme, or may be sur- 
rounded by that structure, or may be completely within its inner 
margin. The respiratory openings are the respiratory slits (*/), with 
three in the third-stage larva; these may be straight, curved, or sinu- 
ous; occasionally one or more of the slits may be fragmented into two 
or more parts. Sometimes there are breaks in the membrane between 
the slits. The number of slits is usually considered indicative of the 
larval stage, one for the first, two for the second, and three for the 
third. In drawings it is customary to show both spiracles or to give 
some indication as to their distance apart and relative position in re- 
spect to each other, since these relations are often of taxonomic value. 

The internal skeleton of the head region (cephalopharyngeal skele- 
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ton) (fig. 0, B) is often visible through the translucent anterior end 
of the maggot, or at least ran be seen by mounting or clearing. Since 
this structure, evidently of integumental origin, is sloughed off with 




Ficurk 6. — Diagrammatic drawing of the mature larva of a muscoid fly: .1, Lat- 
eral view; B, eephalopharyngeal skeleton; C. posterior view; D, a posterior 
spiracle. For explanation of abbreviations, see pages '£A-2r>, 



each molt, it can often be recovered from shed larval skins or from the 
inside of the empty puparium. Two main parts are used considerably 
in taxonomic studies. The mouth hooks (mh), sometimes called the 
labial sclerite, are typically two clawlike or hooklike structures, often 
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of characteristic form, which may. especially in the advanced instars. 
he fused into one; these replace, in function, the mandibles of the more 
primitive fly larva. In some eases an accessory oral selerite (aox) is 
present. 1*he pharyngeal selerite (p/ts) is a relatively large winglike 
structure bearing an upper or dorsal horn (<fh) and a lower or ventral 
horn (»h). 

Deviation from the typical form, as above described, is common. 
In the larva of Fftnnta. for example, the body is greatly flattened, the 
individual segments are provided with a number of more or less pin- 
nate processes, and the posterior spiracles are raised upon tubercles, 
with the button, upon superficial examination, often appearing as a 
fourth spiracular opening. In Tcichomyzn and Droxophila the pos- 
terior spiracles are at the end of a pair of long stalks. In oestrids, 
hypodennatids, gasterophilids. and certain calliphorids, the larva is 
grublike. 

In the lower families of Diptera. the larvae are quite different from 
the muscoid type. Usually a distinct head which may be quite com- 
plicated in structure (cf. Sylricola fouxtraHx. fig. 87) is present. The 
body form is extremely variable, but is usually not maggotlike. Usu- 
ally, as in the muscoids, the larva is amphipneustic: that is, with a 
pair of respiratory spiracles near each extremity; however, certain 
larvae retain the more primitive peripneustic type, with schematically 
a pair of spiracles to each segment, Sometimes, as in Tubifcra, ex- 
tremely long posterior respiratory tubes are present. The body may 
have numerous modifications; these, together with the special terminol- 
ogy applying to them, are discussed at the proper place in the system- 
atic text. 

TECHNIQUE FOR REARING, PRESERVING, AND 

SHIPPING 

Many important records of myiasis-producing fires are lost because 
of the improper handling of the material obtained. The following 
paragraphs attempt to give only the minimum of entomological 
technique and cannot hy any means be considered a complete guide 
for rearing, collecting, and preserving insects; it is honed, however, 
that they will serve the purpose of placing larvae and adults obtained 
from cases of myiasis in the hands of competent specialists in a condi- 
tion in which the material can be properly studied and determined. 

Jn the United States, the Bureau of Entomology and Plant Quaran- 
tine, United States Department of Agriculture. Washington 25. D. C. 
maintains an identification service; in some other countries a similar 
service is available. 

REARING 

Since our knowledge of the taxonomy of immature forms of myiasis- 
producing Diptera is so fragmentary, determinations of such material 
often cannot be made with any degree of security. It is necessary, 
therefore, whenever possible to rear some to the adult stage. If there 
is sullicienl material of what might be assumed to be the same species, 
some sj>eeimens should be preserved (see directions) ; the others may 
be reared. 
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Larvae should be removed with as little injury as possible and, as 
a rule, handled no more than necessary. If practicable, it is best to 
remove them with a forceps from the wound before any antiseptic has 
been applied. If an antiseptic has been used, they should be washed 
quickly in normal salt solution. 

Rearing procedure depends largely on the habits of the parasite. In 
general, it is much more diilicult to rear obligate parasites than faculta- 
tive ones. Of the facultal ive parasites, breeding of the carrion feeders 
requires precaution against contamination of the culture medium by 
other species. There is always some danger that meat obtained from 
stores has been previously blown; moreover, breeding conditions 
should be such as to guard against a subsequent blowing. To cover 
the breeding medium with cheesecloth or gauze, even if double-layered, 
is not always sufficient. It is well known, for instance, that females 
of some species of Sarcophaga will drop their larvae through gauze 
or netting, or place them where they can crawl through the material. 
Patton (102) . says that in India glass jars covered with glass lids, 
the edges of which were carefully vaselined, were not auequate to 
prevent contamination. 

Directions given here are only complete enough for the rearing of 
partly developed larvae to the adult stage. If it is desired to rear 
successive generations of any of these flies, the original sources cited 
should be consulted. 

SPECIFIC MYIASIS PRODUCERS 

Specific producers of myiasis, being obligate parasites, are unable, 
as a rule, to live on anv medium other than the tissues of a living 
animal. The various warble flies and botflies (Oestridae, Gastero- 
philidae, Hypodermatidae, and Outcrebridae) remain attached to their 
hosts until ready to pupate; if artificially removed they will die, be- 
cause they are still immature. Such larvae should therefore be pre- 
served in alcohol. ;is it is useless to try to rear them. Mature larvae 
that have left their host will pupate if transferred to a box containing 
some damp earth. On the other hand, some Calliphoridae and Sar- 
cophagidae. even though obligate parasites, can be reared to maturity 
from partially developed larvae. 

Wound-infesting species. — Patton (101) has succeeded in rearing 
Chryxom tfa bezziaiio bv transferring the larvae to wounds in experi- 
mental animals, and Melvin (Gait soft" and coworkers 44, p. 41%, 413) 
recommends a similar technique for CaVitroya amenenna and Sar- 
cophaga bull at a. Melvin. using rabbits, placed the larvae in a wound 
made by cutting with the scissors a plug 1 inch in diameter out of a 
fold of skin in the rump: the wound was then covered with a piece 
of moist cotton held in place by adhesive tape, and the rabbit kept 
in a cage 20 inches long by 41/2 inches wide. The width of the cage 
is important : it should be' narrow enough to prevent the rabbit from 
getting its head to the wound to destroy the larvae. 

To rear third- or even second-stage larvae of species other than 
Chryxomya bezziaiia, however, various workers have shown that a 
living host is not necessary. Caliitroga amerh-ana larvae can ma- 
ture on fresh rabbit or guinea pig carcasses at a temperature of 
about 00° F., and newly hatched larvae produce at least a small per- 
centage of undersized, though otherwise normal, adults on fresh lean 
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beef or hard-boiled heirs eggs at 99°. According to Melvin and Bush- 
land, 3 good results may be obtained in breeding successive generations 
with the following formula: 

Milk.. _ . ml 750 

Citrated calfs blood —do l_r»0 

Formaldehyde do 0.5 

Ground lean beef __ - __ £ 500 



If these ingredients are mixed thoroughly in a O-quart enameled pan 
and a piece of cotton (about 10 grams) is rolled into the mixture to 
form a raft, it will serve as a breeding medium for 2,000 to 3,000 newly 
hatched larvae and have the outstanding merit of doing away with 
objectionable odors, even when the larvae are mature. Breeding 
should be done in a warm room, at a temperature of 85° to 100° F. 

The larvae should be allowed to escape into trays shallowly filled 
with sand, from which they may be transferred for pupation to jars 
partly filled with sand half saturated with water. 

Wohlfahrtia vigil.— Although the females of this species could not 
under ordinary conditions be induced to larviposit on any but living 
animals, larvae were successfully reared on fresh meat by Ford (37; 4^, 
p. 32J+) who gives considerable information on the rearing methods. 
The following is an abstract of Ford's method. 

A supply of unblown meat may be maintained by placing a rabbit 
in the refrigerator immediately after it has been killed. Pieces of the 
muscle are placed in a petri dish to receive the larvae, and fresh pieces 
should be added from time to time, as the maggots will not thrive on 
stale meat. It is best to put several larvae in one dish. The petri 
dishes should be securely covered and placed in a dark cupboard ; before 
time for pupation the whole mass should be transferred to a quart 
fruit jar half filled with damp sawdust. 

V 

NONSPECIFIC AND ACCIDENTAL MYIASIS PRODUCERS 

Cadaver-feeding Calliphoridae and Sarcophagidae are. in general, 
easily reared. Ground, lean beef makes a good breeding medium; 
however, hamburger purchased from markets should not be used, since 
it may contain too .much fat, or may already have been blown. As a 
further precaution against previous blowing, meat should he obtained 
from the center of a large piece, and, of course, the grinder should 
be freshly cleaned. 

Wide-mouth jars covered with two or more layers of gauze make 
satisfactory breeding cages, if kept in a fly-free place. Twenty larvae 
will thrive on 10 grains of meat and maintain a pi I suitable for devel- 
opment. Enough moist sand should be placed in the jar prior to 
pupation to allow the maggots to burrow in. 

Pat ton, in India, found it necessary to wrap the meat in several 
layers of paper, or to place it in a paper bag. in order to avoid con- 
tamination from outside. When so treated, the mature larvae will 
attempt to escape, but if fresh paper is added and the whole carefully 
tied on, they will pupate within the bag. Care should be taken lest 
the bag become soaked with the fluid of the decaying meat, in which 

1 Mklvix, It., and Hi siilani). R. C. a mkthod of ukakixu cochuomyia amf.ki- 
cana c. and p., on abtificial mf.dia. U. S. Bur. Ent. and Plant Quar. ET-&S, 
2 pp. VMM. f Processed. 1 
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event some of the larvae within might escape, or others from outside 
gain entrance to the bag. 

For Sarcophagidae and some other Piptera, Lopes (Sj.) lias used a 
nutritive medium, common in bacteriological technique, consisting of 
10 parts of nutritive agar to 1 part of normal horse serum. This me- 
dium may be kept in 50-ml. ampules, dated, and thus preserved for 
months. The puparia will be formed on the surface of the medium 
or the walls of the tube. 

Special directions for rearing many other flies, including Tipulidae, 
Phoridae, Pxychoda, Tubifera (Eristalh) and other Syrphidae, Pol- 
len 'ia, Stonio.ri/s, Mu*ca, Miiscina, PiophVa, and Drosojt/ula, are given 
by Galtsotf and coworkers {U). ^ 

PRESERVATION AND MOUNTING 

Larvae may be killed by dropping them into water near the boiling 
point and allowing it to cool. Some larvae may be mounted dry, but 
the technique is not simple : they should never be pinned in the same 
fashion as an adult. The simplest way of preserving insect larvae is 
to put them in 70- to 80-percent alcohol. For dipterous larvae alcohol 
alone is suflicient ; if, however, glycerol is added at the rate of about 1 
part to 25 parts of 80-percent alcohol, it will keep the larva moist 
should the alcohol evaporate. Glycerol is objectionable for use with 
larvae of some other orders, in which the hair pattern is of great value 
in identification. 

The best way to preserve adults is to mount them while fresh on 
insect pins. Only standard, noncorrosive pins should be used; in nor- 
mal times these may be purchased from any dealer in entomological 
supplies. In pinning Hies, the pin should be inserted through the 
right side of the thorax, at a suflicient distance from the edge of the 
body so that the sides of the thorax will not break, yet not so far to 
the left that the bristle pattern of that side is disturbed (fig. 7, C). 
About one-fourth the length of the pin. or enough to enable one to 
handle the specimen without touching it with the fingers, should 
extend above the insect. The size of the pin should depend on the size 
of the specimen. It is dismaying to see a small fly speared with a 
heavy pin and the thorax ruined; it is likewise annoying to find a 
heavy-bodied fly on a 00 pin. For general purposes, number '1 or 3 
pins are best. J- 

There are several wavs of mounting small flies, and each method has 
its adherents. The one most commonly favored is to cut a small 
triangle of light white cardboard, insert the pin through the base, and 
attach the insect to the apex (fig. 7, li). A large triangle is unsightly ; ? 
a desirable size is about 1.5 mm. at the base by 7-8 mm. long. Tri- 
angles may be purchased from supply houses, or, if they are needed in 
qualities, punches are available. Balsam or shellac is satisfactory for 
attaching the insect to the point of the triangle, although some prefer 
a more quickly drying adhesive. In mounting on triangles, one should 
take can 1 to limit the adhesive to structures on one side of the insect, so 
as to leave the whole of one side intact and undamaged. 

If proper mounting equipment is not available, the flies may be 
preserved in pill boxes between layers of Cellucotton, soft tissue paper, 
lens paper, or a similar material. Tin boxes should not be used, espe- 
cially in warm, wet climates, where mold and mildew are factors in 
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deterioration. Ordinary cotton should not be used for packing in pill 
boxes, since its fibers are liable to become entangled with the legs and 
wings of the fly. Gelatin capsules or cork-stoppered vials may be 
used instead of pill boxes, with the insects held in place by Cellucotton 
or a similar material. Insects that have dried mav be relaxed bv being 
placed on moist sand in a tight container until thev are moist enough 
to be handled without breaking: then thev mav t>e mounted in the 
usual way. 

For a simple killing jar. a small amount of calcium, sodium, or 
potassium cyanide, placed in a large shell vial and held in place by 
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Figure 7. — A, Vertical cross section of box showing method of packing pinned 
insects for shipment ; H, method of mounting a small insect on a cardboard tri- 
angle; C, diagrammatic sketch showing position of pinning a fly. 



moistened papier macho firmly tamped down, will suffice. Layers of 
blotting paper cut to fit the interior of the vial will absorb excess mois- 
ture. The killing jar should, of course, U» used with due considera- 
tion of the dangerous character of the poison involved. Chloroform 
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or ether may l>e used as a killing agent, but the liquid should not be 
allowed to come in contact with the insect. 

Insects should be stored only in a tight wooden box. Metal boxes 
may permit mold and decay, particularly in warm, damp climates. 
Boxes that arc not tight will permit entrance of dermestids, psocids, 
and other pests which will destroy the collection. Naphthalene flakes, 
paradichlorobenzene. or a mixture of the two, will act as a serviceable 
repellent for the pests. Carbon disulfide is an effective, though highly 
inflammable and ill-smelling, fumigant. A cigar box mav be made 
fairly satisfactory for temporary storage, if repellent is placed in it 
and the cracks are sealed with an adhesive tape. All crystals of 
repellents should be removed before the box is packed for mailing. 

PACKING AND SHIPPING 

Specimens obtained from myiasis patients are valuable, and all 
reasonable care should be taken to prevent their loss and breakage 
in the mails. If a series of larvae and reared adults is obtained, not 
all the specimens of a series should be trusted to one shipment. A 
tragic example of failure to observe this precaution is on record. 
Onorato (.%'), after accumulating considerable material over a period 
of years, sent it to the Italian dipterist, Bezzi, for determination, 
and one lot. including all the material from certain cases, was lost 
in a train wreck before reaching its destination. Onorato's work 
would have gained considerably in value had these determinations 
been available. Because of the danger of loss or breakage, it is well 
to avoid shipment at times of heavy mail movements, as for example 
near the Christmas holiday season. 

For shipping pinned material (fig. 7. .4) a wooden or heavy card- 
board box deep enough to accommodate the pins should be used. 
The bottom of the box should be lined with cork, balsa wood, double 
corrugated cardboard, fiberboard. or some other material of such a 
texture that the pins can be driven into it and held firmly. This 
pinning surface should itself be firmly attached to the bottom of 
the box. The pins should be driven into the pinning surface to such 
a depth that there will be no reasonable danger of their working loose. 
If there is any appreciable space between the heads of the pins and 
the top of the shipping box. a piece of light cardboard, cut to the 
size of the interior of the box. should be laid upon the support formed 
by the pinhcads, accessory empty pins being used to complete the 
support, if necessary. The space between the cardboard and the top 
of the box should be filled with Cellucotton or some similar material 
which will hold the cardboard firmly in place; this material must not. 
however, be of such a nature that fragments of it will seep down 
around the edges of the cardboard and become entangled with the 
insects. 

It is best to wrap the shipping box in paper (newspaper will do), 
and then to place it in a corrugated cardboard box or carton large 
enough to accommodate a protective layer of loose cotton, excelsior, 
frayed or crumpled paper, or some other packing material. The 
thickness of this layer may depend upon the size of the shipping box; 
for a cigar box it should be at least 'JT^, inches on all sides. The 
practice sometimes recommended of wrapping the shipping box in 
heavy paper, with a little excelsior between the box and the paper. 
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and no outside box for protection, is a dangerous one, and often leads 
to severe breakage. Any specimen that is worth determination is 
worth protection in transit. 

If one or a small number of specimens is being shipped, they may 
be pinned into the corks of shell vials, one to each vial, and shipped 
in a box with suflieient packing. Vials containing alcoholics, or vials, 
gelatin capsules, or pill boxes containing unmounted insects may be 
shipped in the same way and with similar precautions concerning 
packing between the insect containers and the outer box. 

CLASSIFICATION OF THE DIPTERA 

The order Diptera includes not only the familiar flies of the house- 
fly and bluebottle type, but also the mosquitoes, midges, gnats, horse- 
flies, and a number of others, many of which are not familiar to the lay 
person. There is considerable disagreement as to their classification 
in respect both to families and to categories above the family level. 
There is no need to be concerned, for the purposes of this work, with 
much other than the family classification: and as to that, a rather 
conservative system is here used. Most of the flies involved in myiasis 
belong to the muscoids or housefly tvpe ( in a broad sense). The term 
u muscoid v is used considerably in tlie text, and it will be necessary to 
keep in mind the two divisions of the Muscoidea — the Acalypteratae, 
in which the s<puunae or calypteres as a rule are small, and the 
Calypteratae. in which the calypteres are well developed. The fami- 
lies of Acalypteratae discussed here are the Sepsidae, Piophilidae, 
Tylidae, Drosophilidae. and Ephydridae; the families of Calypteratae 
are the Oestridae, Cuterebridae, Gasterophilidae. Hypodermatidae. 
Larvaevoridae. Mnscidae (including the Anthonryiidae), Calli- 
phoridae, and Sarcophagidae. The families of the Calypteratae. with 
t he exception of the Larvaevoridae. arc of major importance. 

The kevs that follow were constructed for the purpose of aiding in 
the identification of the myiasis-producing flies. They cannot, there- 
fore, be relied upon in the case of genera other than the myiasis-pro- 
ducing ones of families treated in this work. An attempt has been 
made to use phylogenetically significant characters whenever feasible, 
but the main purpose of presenting the keys has been utilitarian. 

KEYS TO FAMILIES OF DIPTERA 

ADULTS 

1. Antenna consisting of more th:m 3 segments; if apparently only 3. the 

third is compound, formed of several anmili. or with an annuhtted 

npieal style . _ . 2 

Antenna apparently 3 segmented, the third segment hearing a dorsally 
placed arista . ._ . __ ... . __ . G 

2. Small, mothlike flics, the wings short and hroad, long-haired, pointed 

(fig. 84. A), and folded rootlike over the hody when at rest ; discal cell 

incomplete; ocelli ahsent.. i»sy< hodidae 

Larger flies, the wings moderately long, not long haired or pointed; discal 
cell well developed. 3 

3. Mesonotum with a V-shaped suture, the apex of which is directed toward 

the scutellnm; ocelli ahsent ; usually medium to rather large slender 

flies, with very long legs tipulidak 

Mesonotum without a V-sIiaped suture; ocelli present 4 

4. Antenna ahout as long as the thorax, 12 to 1« segmented, the segments 

distinct ; posterior cells all open syi.vk olidaf. 
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Antenna shorter than 1 !>«» thorax, with nut mure than 10 segments, those 
beyond the swuul fused t<» form an apparently annulated thirtl seg- 
iuent or a third segment with an apical style 5 

5. liody without distinct hristles or hristly hairs: wing veins tending to 

wowd toward the costal margin with the result that the diseal cell 
is usually small and located on the anterior half of the wing (fig. 

8S) STKATIOMYIDAE 

Body with hristles, at least on the legs; wing venation normal, the diseal 
cell relatively large and lueated on the posterior half of the wing 
(fig. 3): vertex, from anterior view, not concave; 5 posterior 

Cells THF.KEVIDAE 

6. Wing with a spurious vein, that is. a veinlike fold in the memhrane be- 

tween the radius and media and transversing cross vein r-m (tig. 

1)1) SYKPHIDAE 

Wing without such a spurious vein 7 

7. Mouth parts vestigial (of. tig. (51 1 S r 

Mouth parts well developed 11 ^ 

8. Postscutellum distinctly formed; squamae large; apical cell greatly nar- 

rowed or closed at its apex 9 

Postscutellum undeveloped 10 

9. Apical cell closed and petiolate (fig. 62) oestkiuae 

Apical cell open hypoukkm atidak 

10. Sqnamae large; apical cell greatly narrowed at its apex (fig. 

47) ctjtkrkbhidae 

Squamae small ; apical cell gradually broadening to the wing margin 

(fig. 45) GA8TEKOPHILIDAE 

11. Wing with the anterior veins strong and the others oblique and weak 

(fig. 97) PHOKIDAE 

Wing of the normal muscoid type, without unusual venation (cf. figs. 
4 and 71) 12 

12. Second antennal segment with a longitudinal suture extending along its 

upper outer edge (cf. fig. 1) ; squamae usually large; pustular callus 

distinct 13 

Second antennal segment without a longitudinal suture; squamae usually 
small: post alar callus not differentiated 10 

13. Postscutellum well developed lakvaevobidae 

Postscutellum undeveloped 14 

14. HyiM>pleural bristles present: apical cell greatly narrowed toward its 

apex (tig. 4) 15 

llypopleural bristles absent; apical cell sometimes greatly narrowed to- 
ward its apex ( fig. S2I but often broadly open ( figs. 71 and 7S)__ muscidae 

15. Two notopleural bristles present: body, in myiasis-producing species, 

either largely metallic blue, purple, or green, or largely tes- 

ta«-0OUS__ CAU.IPHOKIIIAE 

Three or m<»re notopleural bristles present; body in myiasis-producing 
species grayish, with either pollinose spots or a tessel'ated pattern on 

the abdomen sakcophacjIoak 

10. Subcosta distinctly differentiated from vein r, and ending independently 

in the cost a (fig. !•«) 17 

Subcosta absent or only partly developed, not reaching the costa 10 V 

17. Metathoracic spiracle with 1 to several hairs, visible only under high 

magnification, on its border; palpi vestigial skpsidae 

Metathoracic spiracle with only ordinary soft pubescence; palpi well 
develojM'd 18 

18. Vibrissae present ; legs short piopiiilidae - 

Vibrissae absent; legs long and stiltlike tylidae 

10. Arista plumose (in species considered here) ; vibrissae present ; oral open- 
ing of moderate size. Small yellowish flies with a prominent facial 

carina and with black abdominal markings »rosopiiiui>ae 

Arista bare (in species considered here) ; vibrissae absent, but the face 
may be bristly: oral opening unusually large and gaping ephyiikiiiae 

MATCKK LARVAE 

1. Head distinct and sclerotlzed dorsally. though sometimes retractile into 
the prothorax: antennae distinctly develojied ami situated on a sclero- 
tlzed plate ; nu frit- cephalopbaryngcal skeleton ; mandibles bread 2 
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Head poorly develojwd, appearing externally ;is an unsderotized cephalic 
segment; antennae usually absent, when present poorly developed and 
situated on an unsderotized surface; free cephalnpharyngeal skeleton 
present; mandibles replaced Iuihi ionnlly by m< >u t li hooks ._ G 

2. Head complete, not rctractible into th»' prof borax and separated from it 

by deep incisions (tigs. 85 and 87) : mandibles opposed, moving hori- 
zontally - - . 3 

Head Incomplete, that is. retractile into the prot borax (fig. !S9) 4 

3. Eiidi thoracic and abdominal segment divided into 2 or 8 annuli. at least 

some of which bear transverse sderotized bands dorsally; the apical 

segment modified into a sclerot ized air tube ( fly. N5) psyc noDiDAR 

The thoracic and abdominal segments not divided into annuli. but each 
abdominal segment with an anterior constriction; no sderotized air 
tul>e: apical segment usually with 5 short processes surrounding the 
spiracle - _. syl\ u olioae 

4. Mandibles opposed, moving horizontally: body cylindrical, with several 

prominent flngerlike processes around the posterior spiracles-., tiitlwak 
Mandibles moving vertically; bo<ly not as above 5 

5. Body flattened, its surface finely shagreened : lateral abdominal spiracles 

present (tig. 89) _ _ stkatiomyiuae 

Body cylindrical, not shagn»oned ; lateral abdominal spiracles absent; 
last abdominal segment ending in 2 points vertically.- tiikukvidae 

6. Smooth maggots (figs. 14 and S3), the body conically tapering, narrow 

in front ami broad and truncated behind, without prominent tubercles 
or processes on any segment but the last ; posterior spiracles flush with 
the posterior face of the anal segment or sunken into a concavity or 

depression 7 

Not such larvae; that is, either grublike, or with lateral or dorsal 
tubercular or spinous processes on the segments, or with the posterior 
spiracles at the end of 2 processes or of a respiratory tube _ 9 

7. Posterior spiracles deeply sunken in a rounded concavity; inner slits 

directed away from the median line below (fig. 14. Hi s.\k< orn auiuae 

Posterior spiracles flush with the posterior face of the anal segment ; or, 
if they are sunken in a shallow slitlike concavity, the inner slits are 
directed toward the median line vent rally — 8 

8. Slits of posterior spiracles either sinuous or short and radially arranged 

(cf. tigs. <»."> amid* > . . MCstin.u: (in part) 

Slits of posterior spiracles long and slender, more nearly parallel to one 
another (cf. flgs. 33 and .'{."»> c ai.upiiokidai; (in part) 

9. Larvae grub I ike 10 

Larvae not grublike __ __ 15 

10. Kadi posterior spiracle with 3 distinct slits _ . * 11 

Each posterior spiracle with numerous small openings, but without well- 
defined slits (cf. fig. 55) .__ ..... _ __ 13 

11. Either nude, wrinkled larvae with the posterior spiracles separated by 

several times the diameter of each ( .\ncfnncrontiiiu, fig. 37) or the slits 
sinuous ( Corflfilobht. Stasixiti, tig. 4() ) . ( ai.i.U'Himiidak ( in part ) 
Spine-bearing larvae without sinuous slits in the jjosterior spiracle 12 

12. Pear-shaped species (fig. 50); spiracular slits straight and elongated. 

deeply sunk into a concavity < Ih i inatohiti ) .._ ci n;iiKHRin\E (in part) 
Ovate species (fig. 44) ; spiracular slits bent at the middle and in at most 
a shallow concavity gastirophiijiiae 

13. Month hooks rudimentary — _. h ycodkiim atidak 

Mouth hooks well developed-.. __ __ - 14 

14. Body with spines weak and located on the ventral surface only or on the 

anterior margin of each segment dorsally .. _ oicstkihak 

Body with spines or spinous plates stronger and more evenly 
distributed . ci TEKKitun.AE 

15. Body with tubercular, fleshy, or spinous processes dorsally and laterally 

on the segments Id 

Body without such processes, at most with prologs _ 18 

10. More or less cylindrical larvae with short or moderately short, un- 

brnnehed, lateral and dorsal tubercles on the segments 17 

Flattened larvae with long filiform processes which are branched at least 
nasally and may npitcar feathery, on the dorsum and sides of the seg- 
ments; posterior spiracles borne on stalks, each stalk with 4 lobes on 
which are found the 3 slits and the button [Fannin, tigs. 70 and 

72). __. . _.. _ MtsciDAi: (in part) 

73211:!°- 4s .1 
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17. Sniiill. dirty white, slightly flattened larvae, measuring up to 4 mm., with 

short processes on th»> dorsal and lateral surfaces: i>osterior spiracles 
on brown, selemtized tulwrcles. each with :i narrow opening 

(fig. OS) '_. - _ l'UOItl i>aE 

Larger, more nearly cylindrical larvae, with longer, pointe<l fleshy pro- 
cesses laterally and dorsally: posterior spiracles in a cleft on the pos- 
terior face of tlie anal segment and consisting of flattened plnt«»s per- 
forated hy 3 slits ( Chryso myu. in part. tig. 3li)_- cai.i.iphokidak (in part) 

18. Posterior spiracles at the end of a long, retractile respiratory tuhe which, 

when extended. Is longer than the length of the hody proper; rat- 
tailed maggots ( tin. 00) __ sykphioak ( in part ) 

Posterior spiracles on short tubercles or a short respiratory process 

which is much shorter than the hody length . ____ __ 10 

10. Itohust larvae, with the hody transversely wrinkled, broad behind and 
tapering anteriorly; posterior spiracles small and situated 
close together at the apex of a short respiratory tuhe I Ni/rp/Mi* ) 
_-- ___ syrphidak (in part.) 

Hody form not as above, not strongly wrinkled transversely: posterior 
spiracles on separate tubercles or on a forked respiratory process... . 20 

20. Posterior spiracles at the end of the branches of a forked respiratory 

process; moderately stout larvae digs. 02 and 03) 21 

Posterior spiracles situated at the apices of short cones; verv slender 
larvae (tig. 0f») . .._ _ ....... 22 

21. Last 2 thoracic segments and first 0 abdominal segments each with a 

spinose ambulatory protuberance, or proleg, on each side 

(llg. 02) __- Kl'HYMtlDAK 

Thoracic and abdominal segments without prolegs urosophiuoak 

22. Anal segment with a pair of linger-like ventrolateral processes; mature 

larvae do not skip..-- .. skpsidak 

Anal segment with a pair of ventrolateral processes which are tapered 
and i>oint slightly upward; mature larvae move in a skipping 
fashion piopiiimhak 



The Family SARCOPHAGIDAE 

The family Sarcophagidae includes a wide variety of biotie types; 
anions these are the familiar medium-sized grayish flies, with tessel- 
lated abdomens, that are frequently found around carcasses of dead 
animals. Many species, however, do not breed in carrion; some are 
excrement breeders, some parasitize insects, snails, and other inverte- 
brates, and some breed in decaying vegetable matter. The family con- 
tains about a thousand described species and without doubt many 
more that are vet to be described. It occurs throughout the world, 
except in the polar regions; its members are most abundant in the 
Ilolarctic Region but are also well represented in the tropics. 

The family has been treated under different names by certain 
authors, although the usage employed here is the usual one. Curran 
(JO) unites this family with the Calliphoridae under the name Meto- 
piidae, while Townsend (I~>>J, pf . 17, p. (> > 4 ) uses the name Slephano- 
stomatidae. Some species were formerly considered as belonging to the 
Larvaevoridae ( Tachinidae) . 

In general the family contains flies of medium size, usually gray 
with the abdomen frequently marked with checkerboard patterns 
which change with the light incidence. The eyes are broadly separated 
in both sexes, although usually the front is somewhat narrower in the 
male. The mouth parts are well developed. Hypopleural and ptero- 
pleural bristles are present. The postscutcllum is never developed; its 
absence will readily distinguish doubt fid cases from the Larvaevori- 
dae. The wing has vein >», bent strongly forward and ending l>efore 
the apex of the wing, although the apical cell is in most cases open. 
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In all species treated in this work. the arista is plumose above ami 
below for more than half its length, though not to the apex (except 
Wohlfaftrfia, in which it is only short -pubescent ) ; the eyes are bare; 
the mouth parts are well developed, but (lie proboscis is never excep- 
tionally long as it is in some of the Larvaevoridae ; the face is concave 
in profile and is never strongly receding, its length at the vibrissae 
being much more than half, often full v. that at the antennae: the 
epistoma is warped forward; the vibrissae are well differentiated; the 
parafacials are hairy; and the intermediate abdominal segments are 
without discal bristles. 

KEY TO GENERA 

The following key will be useful in helping to distinguish adults of 
the three genera treated in this publication; it must, however, be kept 
in mind that there are many others in this family. 

1. ArisUi short-pubescent ( tig. S. II) : abdomen with constant markings which 

are independent of the light incidence 

W'nhlfithrtiu Kraiier and Bergenia mm 
Arista short- to long-plumose: abdomen with changeable pollinose 
patterns _ . 2 

2. Arista short-plumose (hi:. 8. (') : scutellum with a mat of dense pile on 

each side toward the base, below the level of the lateral bristles. Some 
other genera not considered in this work ( e. g.. Agria) have the short- 
plnniose arista but lack t lie charncterist ic lateral hair patclies 

Titanofir}/i>hn Townsend 
Arista long-plnmose < titr. S, scutellum without mats of dense pile 
as described above Siucojilingn Meigen 




FiGUia: 8. — Antenna: A, Snrrophm/" hultato : Ii. Wohlfnht'lin vKUjuil'ica ; (J, 

'I ittuioin npha tilatn. 



The Genus WOIILFAHRTIA Braner and Bergen si atnni 

This genus includes medium-sized Sarcophagidae. usually 10—15 
mm. in length. The abdomen lacks the tessellate(lor changing checker- 
board appearance of the more typical Sarcophagidae. On the con- 
trary, except in one Chinese species, it is gray, with characteristic 
constant black spots in three longitudinal series; these spots may be 
small and confined to the apical halves of the segments, or, as in 
11-'. >vV//V, they may fuse strongly, so that the abdomen may appear 
mainly black. The larger size, coupled with the characterist ic abdomi- 
nal markings, will in general serve to distinguish this genus from other 
members of the family. 
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The arista is very short-haired and may appear bare under lower 
magnifications; the eyes are broadly separated in both sexes, more so 
in I he female than in the male; vein /•, is bare. 

A taxonomic treatment of t he species of the world has been made by 
Salem (U!/). Of the 17 known. <*i are of medical importance; the 
others, as far as known. being scavengers or parasitic on insects. 

Larva. — Too little is known of the immature stages of the Sarco- 
phagidae to make possible any positive statement of generic characters. 
In the known species of Wohffahrtia. the branches of the anterior 
spiracles are few in number, usually .*> to J), rarely 10, and spread out 
fanlike : most species of Sarrophaga have the branches more numerous, 
but this is not universally true. The more robust form of the 
Wo/i/fa/i rt'ta larva will aid in distinguishing it from Sarrophaya. v 

As in Sarcophaya larvae, the anterior end tapers strongly from the 
middle toward the front; however, the general form is much more 
robust. The posterior end i> truncated, t he spiracles being located in a 
pronounced depression or posterior cavity ; above and below this cavity v 
are \'2 tubercles, i\ on each side above and the same below; these 
tubercles are less strongly developed than in Sarcophaga (fig. 9). 
Below, on the posterior face of the last apparent segment, is an en- 
larged portion known as the anal area, which, as in Sarcophaga, 
terminates on each side in a prominent tubercle. Prominent spinous 
areas are present at either (lie anterior or posterior margins of the 
segments, or both. 

Extensive descriptions and figures of larvae in the various stages are 
given bv Portchinskv (US) for }Yohlfahrthi magnifim and bv Walker 
for II*. vigil, ' 

Pathogenesis. — Two entirely different types of myiasis are pro- 
duced by members of this genus. In Eurasia, 11*. maynifica produces 
a serious form of traumatic and rhinal myiasis, whereas in the northern 
United States and Canada 11". /vV//7and II*. opaca produce a furuncular 
subcutaneous type in children. 

KEY TO SPECIES 

1. Abdomen chiefly shining black, with isolated polliuose areas in 4 

longitudinal rows. 2 down the middle of the segments and 1 on each 

side . vif/il (Walker) 

Abdomen ehiefly polliuose, with 3 longitudinal rows of shining black , 
spots _ _-. 2 

2. The central spot on the third segment large and usually triangular, pro- 

longed forward to touch, or nearly so, the base of the central one on * 

Mm second segment __ _ _ .._ 3 

The central spot on the third segment smaller: in the female it is limited 
to the apical part of the segment: iti the male it is flasklike, the body 
being small and the neck prolonged forward _ nului (Wiedemann) 

3. Second antennal segment orange-colored and approximately equal In 

length to the third: palpi orange ^ oinn-a H 'oquillett) 

Second antennal segment black and distinctly shorter than the third; 
palpi hlack__ . _ uKhjniftcti (Schiner) 

WOHLFAIIRTIA MAGNIFICA (Schiner) 

(Fig. 10| 

Synonyms.- — 8<i n'o/th il ti wtn/iiifim Schiner; Snrrophagn wnffiiifica (Schiner); 
Rtirrophihi tcohifahrti I'ortchinsky. 

RKeoe.NnioN (*n \k.\( tkrs. — Adult : The antennae are black, at most the apex 
of (lie second segment being yellowish or reddish ; the third segment is half again 
to twice as long as the second. The palpi are black. There are about four 
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Fiat *re 0. — Woklfahrtia vigil, details of larvae; posterior spiracles of .4, first- 
stage; II, second-stage; (', third-stage larva; /), posterior view of last segment 
of mature larva. (After Walker ( / Z8, p. t73).) 
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pairs of presuturnl aerosticals. The lateral abdominal spots are rounded and 
well defined; the median spots on (lie first three segments each read) Hie base of 
(lie respective segment, thereby forming a connected band; the fourth segment 
has three small sj>ots at the apex. Larva: The spinous areas are much as in 
Wohlfahrtia vigil; the spines, however, are coarser. The anterior spiracle has 
five or six papillae. 

Gbookaphicw. Iustwiution. — Palaearetic Region: Spain, France, Italy, Ger- 
many, Poland. Hungary, Yugoslavia, Bulgaria, European Russia (central ami 
southern), Morocco, Algeria. Lihia, Egypt, Palestine. Iraq, Iran, Asiatic Russia, 
south of perm, Manchuria, Mongolia. China. Portchinsky states that this species 
is Absent from England, Netherlands. Finland, Denmark, Scandinavia, and 
northern Russia. Ethiopian Region: Natal. 

Biology and Pathogenesis. — This species is a scourge in the steppes 
of southeastern European and southern Asiatic Russia, in Asia Minor, 
and in North Africa, where people lead a nomadic life which exposes 

them to the attacks of the parasite. 
The adult flies rarely enter houses, 
but frequent fields, orchards, and 
other open places. The females are 
flower feeders until they become 
sexually mature. Thev like warmth 
and light, ami so do not fly in the 
early morning or late evening, or in 
dark, gloomy weather. 

The female will larviposit in 
sores, cuts, wounds, and body open- 
ings, the nose, eyes, and ears being 
the most frequently attacked. Each 
female, according to Portchinsky, 
canies 124 to 1<»8 larvae; in one 
case of ophthalmomyiasis in Spain 
70 larvae, which were submitted 
for identification, were said to rep- 
Figure 10. — Wohlfahrtia magniflca, resent about half the number taken 
adult female. from one eye. The larvae burrow 

into the tissue and grow rapidly; 
they molt on the second or third day; after another or 1 days they 
have completed the third larval stage and are ready to crawl out of 
the wound to pupate. 

The larvae are extremely hardy. Specimens kept in 95-percent al- 
cohol for an hour have been known to pupate and emerge as adults. 
Larvae can survive for considerable lengths of time in pure hydro- 
chloric acid, turpentine, or solutions of corrosive sublimate, boric acid, 
or carbolic acid: however, they perish in sulfuric ether or in chloro- 
form water (0.2 in 100). 

In areas infested by this fly it is dangerous to sleep out of doors 
between 1<> a. m. and 4 p. m. in the summer months. Because of the 
large size, rapid growth, and often considerable numbers of the larvae, 
the damage thev do is often great unless the disease is treated at once. 
In cases of auditory myiasis the larvae within the auditory meatus 
usually penetrate the walls, and sometimes enter the cartilage. Deaf- 
ness may result either from damage to the meat us or from t he blocking 
of it as a result of inflammatory growths. Destruction of t issue in the 
nasal regions is often severe and has been known to cause death in 
human beings. Myiasis in the eyeball may result in the complete 
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destruction of that organ. The maggots never penetrate the digestive 
organs and are not known to cause myiasis of the digestive tract : how- 
ever, they may penetrate deeply into thick muscles and damage them 
severely. 

Status as a Parasite. — From all indications this is a specific myiasis 
producer. Records by early authors indicating that this species is a 
scavenger are, according to Portchinsky, probably due to misident ili- 
cation. 

Literature. — An extensive treatment of this fly and of its history, 
biology, pathogenic aspects, and life history, illustrated, is given by 
Portchinsky (IIS), and various cases of myiasis involving W. mag- 
nified are discussed by Salem ( 127) . 

WOHLFAHRTIA VIGIL (Walker) 

(Pig. ID 

Synonym. — Paraphyto vhittvndvni ( oquillett. 

Recognition Chakacteus.— Adult : This spiles differs from all other known 
members of the genus in that the usual hlaek alidominnl s|>ots are large and 
confluent, the ahdouien consequently api>earinp black with may polliuose spots. 
Larva: This is similar to that of W. magnified, with a similar distribution of 
spinous areas; the spines, however, are not so coarse. The anterior spiracle lias 
nine or ten papillae, and the peritremeof the posterior spiraHes is thinner I tij;. !)). 

Gkooraimik ai. Distkihction. — Nearetie Region : Alaska, Nova Scotia, New 
Brunswick, Quebec. Ontario. Manitoba, Alberta, British Columbia, Maine, New 
Hampshire, Massachusetts. New York. Pennsylvania, Ohio, Michigan. Minnesota, 
Wisconsin, Iowa, North Dakota, South Dakota, and Idaho. Most cases of myiasis 
have been reported from Minnesota, the adjoining Dakotas, and southern Ontario. 

Biology and Pathogenesis. — Development is rapid, the life cycle 
being completed in iW to 36 days under conditions in southeastern 
Canada. Larviposit ion takes 
place from 11 to IT days after 
the emergence of the adult, 
the larvae mature in 7 to 9 
days, and the pupal period 
lasts 10 to 12 days. 

The human cases recorded 
are babies under 5 months of 
age who have slept out of 
doors unprotected by nets or 
screens. The exception re- 
corded by Felt {30, p. 17;~>) of 
the case of a maggot, sup- 
posed to be this species, taken 
from a small cyst in the con- 
junctiva of a man was a mis- 
identificat ion. 

Larvae are deposited in 
groups on exposed parts of 
the body ; after larviposit ion, 
they separate ami wander Pioubb 11. — Wohlfahrtia vigil . adult female, 
about, sometimes for consid- 
erable distances, before penetrating the skin. Unlike W. magnified, 
the larvae enter the unbroken skin, but are capable of doing so only 
if the skin is tender. The female fly, in her larviposit ion response, 
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seems, with few exceptions, to he attracted only to the young of the 
species, whether human or animal. The usual areas of infestation are 
the neck, chest, shoulders, and arms, although sometimes the eyelids, 
cheeks, palms, and navel are attacked. 

Even an attempted, unsuccessful penetration by the larvae may 
cause noticeable irritation of the skin. When the larva has become 
established, small, abscesslike lesions, each measuring (>-*20 mm. in 
diameter, appear. Closer examination will reveal, however, that the 
apparent pus is in realitv the posterior end of the larva, which is 
constantlv being extruded* and withdrawn during the feeding opera- 
tions. The lesions are suggestive of impetigo, and some cases have 
been incorrectly diagnosed as that malady. In most cases studied by 
Walker and Ford in Canada, 1*2 to 14 lessions were present, although J 
the number may reach as high as 40. Usually each larva penetrates 
the skin independently, although as many as 5 larvae have been taken 
from a single lesion. 

This disease may be diagnosed by the charateristic lesions, a slight ^ 
elevation in temperature, irritability, dehydration, and loss of ap- 
petite. Secondary bacterial infection may occur. No fatal cases are 
known to have occurred in man, though such are frequent in young 
mink on fur farms. 

Since the lesions are usually open, the larvae may be removed with- 
out an incision by gently applying pressure; antiseptic precautions 
should, of course, be employed. Prevention consists in not permitting 
small children to sleep out of doors in infested areas during the sum- 
mer months. Screening may not always afford adequate protection, 
since larvae may be dropped through screens or deposited where they 
may be able to crawl into the screened area. Cleanliness is no safe- 
guard against infestation, since these flies, unlike most members of 
this and related families, are not attracted by fetid odors. 

Status as a Parasite. — In spite of the statement of Patton and the 
earlier opinions of Walker to the contrary, this is probably a specific 
myiasis producer. Pat ton's contention that the parasitic habit was 
abnormal to this species was based on the small size of the spines of 
the larval skin, these being usually better developed in parasites than 
in saprophytes. However. Walker (777) seems to have reversed his 
early opinion on the grounds that the habit of penetrating healthy 
skin is not normal for a carrion feeder; the larvae have never been 
recorded from carriou. except in laboratory experiments; and gravid 
females, according to laboratory experiments, are attracted, not to 
carrion, but to living young animals, and will not larviposit on carrion 
except as a very last resort. 

Tn addition 'to man, the young of domestic and wild animals, es- 
pecially mink, are parasitized. 

Literature. — For immature stages. Walker (/■>#) : for habits. Ford 
(40) ; for pathogenesis. Walker (1-57) and Ford (4°) ; and for a 
detailed account of para.Mlism in man and animals, Kingscote (00). 

WOHLFAHRTIA OPACA (Coquillett) 

Synonyms.- P>mii>hj/lo optica Coquillett ; Wohlfahrtia mtitjeni of American 
authors, not of Schiiier. 

Rkcoomtion Char \< tkks. — Adult : The second unteniuil segment is orange in 
color and sub-equal to the third in length: the palpi are likewise orange. There 
are no presutural acrosticals. The abdomen is colored as in W. mayniflva, except 
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that, in some eases, the median spots may not reach the bases of the segments. 
Larva: No descripiton has been published; the larva is presumably as in W. 
vigil. 

Gkoukaphu -Ai. Distribution.- -Neaivti<- Region: Allierta. Britisli Columbia, 
South Dakota, Motitami. Idaho, Wyoming, Colorado, Utah, N»-\v Mexico, Arizona, 
Washington, Oregon, California. 

Biology and Pathogenesis. — The clinical data are the same as those 
for W. riff'd. Some cases of human myiasis are on record, and the 
young of dogs, foxes, and mink have been attacked. 

Xo satisfactory distinctions in external characters have been made 
between this species and the European W. meujem ( Schiner ) , alt hough 
biologically they are quite different, the European species being 
strictly saprophytic. 

WOHLFAHRTIA NUBA (Wiedemann) 

Geographical Distribution— Pa laea ret i<- Region: Libia. Ejiypt. southern 
Arabia, Uzbek (Bukhara). Ethiopian Region: Senegal (Dakar), Anglo Egyptian 
Sudan ( Khartoum), Ethiopia, Soeotra. 

Pathogenesis. — This species frequently infests wounds of animals, 
particularly camels, and of nomads belonging to tribes associated 
with camels in northern Africa. Indications are, however, that it 
feeds on diseased tissue only. A small number of larvae were reported 
by Roubaud {126) to have been taken from a dog in a case that ended 
fatally, but the maggots were probably not the cause of death. This 
species has been used in maggot wound therapy. 

The Genus TITANOGRYPHA Townsend 

The species of this genus resemble a small Sarcophaga, but may 
easily be distinguished by the presence of a mat of short, dense hairs 
on each side of the scutellum below the level of the lateral bristles 
(fig. 12. B). The antennal arista is short-plumose about halfway to 
the tip (fig. 8, C) ; vein /', is set u lose about, halfway to the apex, and 




Figure 12. — Outline drawing of thorax: .1, Sarcophaya bitllnta : B, Titutioprypha 

ultita, to show niesonotal ehaetotaxy. 
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vein r. ur , is solulo.se to cross vein r-?n, cell r :> is closed in (he margin 
or narrowly open, and a strong costal spine is present (fig. VI) : and 
the ahdoinen is terete, with strong erect marginal bristles on segments 
2 to 4 and with black tcrminalia. 

TITAISOCRYPHA ALATA (Aldridi) 

Synonym.— Sarcophaf/n inclampiuja var. ahttn Aldrich. 

Recognition ('H.vKAt tkks. — Adult : This species is rlisi inguishod from (lie only 
other North American species. Tilunotiriipha mclditijnjga (Aldrich), hy the struc- 
ture of the male genitalia. Larva : Only the first-stage larvae have been de- 
scribed. The third to twelfth segments hear circlets of microspines on their 
anterior margins, those of the third and fourth segments being widest and most 
complete; the month parts are unusually strong and large, the oral sclerite being 
especially large and elongated. The larva of 7 . m< htmpijya is unknown. 

Gkoobapiik At. DisnuntnoN. — Florida, southern Texas, and Cuba. The related 
T. iiichiiiipi/ya occurs as far north as New Jersey and Indiana, and westward to 
Washington. Several other species have be^n described from the Neotropical 
Region. 

Pathogenesis. — Townsend (1^4; pt. 2, p. 170; pt. 5, p. 210; and 
pt. 12, p. 174) «nys that this species occasionally infests wounds, open 
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sores, and diseased body openings of man and animals; he believes 
that the head skeleton of the maggot, with its powerful mechanism 
for tearing animal tissues, may indicate that it normally infests living 
tissues. 

The Genus SARCOPHAGA Meigen 

This genus is undoubtedly a heterogeneous one. It is here main- 
tained in its broad sense, not because, taxonoinically, it should be so, 
but because attempts to divide it are as yet so far from being generally 
accepted that in such a work as this more confusion than order would 
result from the adoption of such a division. Some of the restricted 
generic uses more commonly found in the literature are indicated 
under the synonymies of the individual species. 

In the sense here employed. Sarrophmju contains a large number of 
species of medium-sized gray or grayish flics, the abdomens of which 
are marked with light and* dark poll'inose spots in a checkerboard 
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pattern, the design of which appears to change with the* light incidence. 
The arista is long-plumose above and In-low for more than half its 
length, but not to the apex; the para facials are hairy or bristly: the 
vibrissae are well developed and close to the epistoma which is dis- 
tinctly warped forward. The male lacks fronto-orbital bristles: the 
female in most cases has three on each side, two proclinate and one 
reclinate. There are three or more postsutural dorsocentrals. or, if 
only two are evident, they are on the posterior half of the region 
of the mesonotum behind the suture, the fii-st two or more of the 
series being absent. Vein w>, bends abruptly forward so that the 
first posterior cell is greatly narrowed but not closed; vein cii-i always 
lacks setulac. although t\ and r r> may be either setulose or bare. The 
above characters are shared by most members of the genus (in the 
broad sense) and will serve to separate it from most other genera. 

Specific determinations arc dil'icult because of the large number 
of similarly appearing species: they often depend on male genitalia 
or secondary sexual characters of the male. Females therefore are 
frequently undeterminable .specifically. 

For a taxonomic treatment of the North American forms of Sfir- 
cophaya, Aldrich (1) will serve, although some species have been de- 
scribed since then and certain changes in names are necessary. Some 
of these changes have been indicated in a later paper by Aldrich (2). 
Rohdendorf covers not only the Russian but to a large extent 

the Palaearctic species; the work is written in Russian, but the keys and 
descriptions of new species, as 'well as of some other material, are 
translated into German. Recently the species from other parts of the 
world have been treated by Senior White, Aubertin, and Smart (ISO 
p. \208\-277) for the Oriental Region (not merely India, as are most 
parts of this series). Hardy (-~>2) for Australia, Lopes (84) for Hawaii, 
Bezzi (/-'/) for the South Pacific islands, Patton and Wainwright 
(7 10) for the British Isles, Curran (28a) for the Ethiopian Region (in 
part). Hall (///) for Panama, Hall (48) for Patagonia and South 
Chile, Cumin (JO) for British Guiana, and Salem (128) for Egypt, 

Biology. — As far as known, the species are ovoviviparous, the fe- 
males *;ivin«f birth usually to a limited number of larjre and relatively 
active larvae. Eggs are produced only under very unusual circum- 
stances. Details of life histories vary considerably with different 
species and in different localities for the same species, according to 
published accounts, hut the following statements seem to be typical. 
The larva is forced from the larvipositor of the parent usually head- 
first, and soon after emergence disappears into the food material. The 
number of larvae produced by a gravid female ranges on an average 
from lit) to 40. according to Knipling {?'•*') ; some species will average 
higher, however, and one gravid female of an unknown species gave 
birth to Xilii young. Development is rapid, the third instar usually 
appearing in .*> or 4 days, and the adult emerging, in most species, in 
about '2 weeks, although in some species the time required is much 
greater. Hibernation in temperate climates is in the pupal stage. 

The fact that the larvae are produced alive and that their develop- 
ment is very rapid should make one cautious in blaming contaminated 
stools on cases of intestinal myiasis, since contaminat ion can occur very 
easily. It is possible for 1 -day-old stools to contain third-stage larvae. 
Knipling (73) records one case of a larva of Sorrophayu athnuhivx 
Walker reaching the third stage in :il hours, pupating in less than 
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4 days, and emerging as an adult in 10% days. Patton {101) 
makes the surprising statement that, in his rearing experiments for 
Calliphoridae in India, Sarrophaga larvae ultimately reached meat 
kept in glass jars covered with glass lids, the edges of which had been 
carefully coated with vaseline. 

Larva. — The larva (figs. 14 and 15) is of the usual muscoid type, the 
anterior end usually tapering strongly from the middle toward the 
front. The posterior end is truncate, the spiracles being located in a 
pronounced depression or posterior cavity; above and below this 
cavity are a number of tubercles, usually on each side above and the 
same number below, to make a total of 12. The spiracular plates lack 
the burton. Below, on the hist apparent segment, is an enlarged por- 




Fioure 14. — Sarcophayn craxxiimlph, mature larva: A, Lateral view; B, posterior 

vif\v of hist body segnnMit. 



tion, known as the anal area, which terminates on each side in a rather 
sharp tubercle. 

No very satisfactory generic characters are known which will sepa- 
rate this genus from Wohlfahrtia in the immature stages. The form, 
however, is less robust in both larvae and pupae. The number of 
branches of the anterior spiracles, given by some workers as diagnostic, 
cannot be used, as it ranges from 1 to 20 or more. 

Descriptions of 24 first-stage larvae are given by Knipling (7>>), and 
of 4 third-stage larvae and numerous puparia by Greene (jo). 

Pathogenesis. — The habits of different species of Sarrophaga vary 
greatly, only a relatively small number of them being injurious to 
human welfare. Many species parasitize grasshoppers, lepidopterous 
larvae, and other insects and invertebrates, and a great number breed 
in carrion. Rohdendorf (U't) lists four classes of species of Sarco- 
phagidae associated with man. which he designates as synanthropic 
Species as follows: (1) Species that breed in the excrement of man and 
animals; (2) species that breed in decaying flesh; (3) species that 
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produce specific myiasis ( represented in I he European fauna by 
Wohlfahrtia magnified alone) ; and (4) species that breed in various 
media, including decaying flesh and excrement and sometimes refuse 
of plant origin. Any of these four classes may contain myiasis-pro- 
ducing forms, although, of course, only the third class contains specific 
myiasis producers. Any species that occurs in human excrement may 
conceivably be involved in intestinal myiasis, provided it can survive 
the anaerobic conditions that exist in the human digestive tract, the 
peristalsis, and the action of the digestive juices. As to the necroph- 
agous species, the transition from decaying flesh to neglected 
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Figuke IH. — Sarcnphoga craaxipalpix. Details of mature larva : .1, Cephalo- 
pharvngeal skeleton; li, posterior spiracle; G\ anterior spiracle. (After Smith 

U44).) 

J wounds or diseased body openings, and from there to healthy tissue. 

is not a diflicult one. since it has been bridged many times by species 
of this and other genera of muscoid flies. According to Castellani 
and Chalmers (.to, p. XJO). Surcophaga larvae are not uncommon in 
* sores and ulcers in tropical regions. 

Only scant etiological data concerning these flies have been pub- 
lished. Indeed, our knowledge of their biology in general is ex- 
tremely inadequate. It is important to keep records carefully and 
get accurate determinations. If the literature on human and animal 
myiasis caused by species of this genus were not cluttered up with 
so many inaccuracies and conjectures, it would be possible to make 
much more positive statements on the subject. 

Taxonomy and use of the keys. — Superficially many species of 
Sarcophaga look very much alike. Chaetotaxy is of some importance 
in determining the species, but the best identification marks are cor- 
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tain characters of the male. Since the keys given here are based 
partly on male characters, they can be used for the females only 
with great limitations; and they are not altogether satisfactory even 
for the males. Final determinations must, in many cases, depend on 
an examination of the male terminalia. It must also he kept in mind 
that only a small part of this great genus is being treated in this work. 
Positive identifications in this genus require the specialist ; it is hoped, 
however, that the discussion here will give some indication as to what 
the species in hand may be or, at least, what it is not. 

KEY TO NEW WORLD SPECIES (BASED LARGELY ON MALES) 

1. Throe pogtsutunal dorsocentrals, more or less evenly spaced (cf. 

Titiinofjri/plnt nlntn. liu r . 12. It). Rnrcaph aya xarracrniae, as well :is 
many other s|>eeios which are net known to have any connection with 
myiasis, will trace here: see also S. taiabcnx, in which an occasional 
a her rant specimen may have the first postsutura] dorsocentra) poorly 
developed. 

Four or more postsutura! dorsocentrals (lig. 12, A), of which all hut 
the last two may he weak 2 

2. Flexor surface of hind femur in 'he male with strung spinelike hristles; 

male hypopygium large and rohust (fig. 20) plinthopuya Wiedemann 

Flexor surface of hind femur in the male with at most ordinary hristles. 3 




FlOUBE 10. — Snrrnphafia biillatn, hind leg of male. 

3. Hind tibia of the male with only ordinary hairs 4 

Hind tibia of the male with long villous hairs forming at least a partial 

fringe (tig. 16) 7 

Rows of frontals diverging below (fig. 18) ; epaulet black, though the 
ha.sico.st a 1 scale is yellow 5 




Figure 17. — Rarrnphapa striata, bond of female, front view. 
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4. Hows of frontal bristles parallel, not diverging below (cf. striata, flg. 17) ; 
both epaulet and basieostal scale yellow 

VhemUnieri ( Robineau-Desvoidy ) 




v 

FKii BE 18, — Sarcophafja horninrrhoidalin, head of female, front view. 

5. .Male hyjiopygium of medium size; the posterior forceps tapering and 

slender aplcally placida Aldrich 

Male hypopygium small; the posterior forceps hroad throughout and 

truncated apieally_ _ - lambcns Wiedemann 

(>. Prescutellar acrostlcals absent or at most rudimentary 

haemorrhoidaU* ( Fallen) 

Prescutellar acrostlcals well deveh >ped 7 

7. Middle tibiae with long villous hairs; larger s|>ecies, usually 14 mm. or 

more in length, with considerable light gulden pollen on the head and 

anterior parts of the thorax vhryxo*toma Wiedemann 

Middle tibiae without long villous hairs; species of medium size (usually 
10-12 mm.) with gray or at most slightly yellow pollen. A very difficult 
complex of species runs to this point .and the distinctions made bol<>w 
must be considered rather unsatisfactory 8 

8. First genital segment black or blackish, at least on the apical half 0 

First genital segment yellow or red, at least on apical half 11 

9. Both genital segments entirely black harpao Pandello 

tuberosa Pandelle 

(lenital segments in part prominently yellow or red It) 

10. Occiput with but a single row of black set nine behind the eyes 

cra*Kipaplin Ma <*( |U a r t 

Occ iput with more than one row of black set nine barbuta Thomson 

exit herons Pandelle* 

11. Third abdominal segment with median marginal bristles buUata Parker 
Third abdominal segment without median marginal bristles 

coolt iii Parker 

KEY TO OLD WORLD SPECIES (BASED LARGELY ON MALES) 

1. Three well-developed and evenly spaced postsutural dorsneentrnls (cf. 

Tttanoffrypha alata, tig. 12, B) 2 

Four or more postsutural dorsocent rals, or at least the series distinctly 
spaced for four or more (tig. 12, A) 8 

2. Frontal bristles extending to the base of the antennae and not diverging 

below, except as they follow the margins of the frontalis (flg. 17) 

striata (Fabricius) 
Frontals extending below bases of the antennae and one or more bristles 
below the anterior points of the frontalia, and diverging below (cf. 
tig. IS) fcrtoui Villeneuve 

3. Hind tibiae fringed with long villous hairs (flg. 16) 0 

Hind tibiae with only ordinary short hairs 4 
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4. Antennae salmon t<i rod ; the middle femur with a distinct comb of closely 

si>t bristles below . ... ruftcorni* (Fabricius) 

Antennae black; middle femur with only widely spaced bristles 5 

5. Rows of frontal* parallel, not diverging tielow (as in striata, fiir. 17) 

Vhenninieri ( Robineau-Desvoidy) 
Rows of front a Is distinctly diverging below (as in harmorrhoidnlis, fig. 

IS) _ 6 

0. Asiatic and Australasian species; genital segments usually brownish, 

sometimes black or reddish peregrina Robineau-Desvoidy 

South African s|>ecies: genital segments red nodosa Engel 

7. Second genital segment black or blackish 8 

Second genital segment largely or wholly red or yellow 11 

8. I'ropleura abundantly haired froggatti Taylor 

Piopleura ban' 9 

a Second abdominal segment with a pair of strong marginal bristles 

carnarui (Linnaeus) 
Second abdominal segment, without marginal bristles 10 

10. Bristles of parafacials strong; setdlae of cheeks entirely black 

tubrrosa Pandolh* 
harpax Pandelle. 

Bristles of parafacials weak; setulae of cheeks becoming pah' posteri- 
orly r _ albicvps Meigen 

mi sera Walker 

11. First genital segment black, with gray pollen 12 

First genital segment yellow or red ___ __ __ - 13 

12. Palpi black; second genital segment narrowly black apically 

crassipalpis Macquart 

' Palpi yellow; genitalia entirely yellow hirtipes Wiedemann 

13. First genital segment with strong marginal hairs or bristles _J 14 

First genital segment without marginal bustles, the aplcail hairs of 

ordinary strength * 15 

14. Prescutellar acrosticals strong — barbuta Thomson 

I'rescutellar acrosticals weak or absent hue\norrhoidnlix (Fallen) 

15. Prescutellar acrosticals strong--. exuberant Pandelle 

Prescutellar acrosticals weak or absent ._ beekeri Villeueuve 

SARCOPHACA L'HERMINIERI (Robineau-Desvoidy) 

Synonyms. — Sarcophagn communis (Parker) ; Sarcophaga pallinervis Thom- 
son; Rarinia Vherm'tnieri (Robineau-Desvoidy); Eurarinia Vhenninieri (Rob- 
ineau-Desvoidy). 

Gi:oouAi'incAt- I MsTiuni TioN.— Nearctic Region: Alaska, North Scotia, New 
Brunswick, Quebec, Ontario, Manitoba, Saskatchewan, Alberta. British Columbia, 
Maine. New Hampshire, Vermont, Massachusetts, Rhode Island, Connecticut, New 
York, New Jersey, Pennsylvania, Maryland, District of Columbia, Virginia, 
North Carolina, Georgia, Florida, .Mississippi, Ohio, Michigan, Indiana, Illinois, 
Iowa, Missouri, North Dakota, South Dakota, Kansas, Arkansas, Louisiana, Texas, 
Montana, Idaho, Wyoming, Colorado, Utah, New Mexico, Arizona, Washington, 
Oregon, California. Neotropical Region : Mexico. Yucatan, Guatemala, Bermuda, 
Ecuador, Bolivia, Argentina. Australian Region: Hawaiian Islands. 

Pathogenesis. — This species has beep recorded from three cases of 
supposed intestinal myiasis in Texas. It breeds in excrement, includ- 
ing that of man, and the above-mentioned records were probably based 
on material received from subsequently contaminated stools. 

SARCOPHAGA SARRACENIAE Riley 

Pathogenesis.— One case of supposed intestinal myiasis is on record, 
but (lie known food habits of this insect suggest that this record was 
based on a misidcut ificat ion. The species was commonly misidenti- 
fied in the literature prior to 1U10. 
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SARCOPHAGA II AEMOBRHOIDALIS (Fallen) 

The Red tailed Fiesta Fly 
(FIk. 10) 

Synonymy. — Strphnnoxtnmn xlrphttnoxloinn (Lenzi of Tnwnscnd's Manual. 
Numerous specific names, including Snrvophagn nurun Rondani and S. gron/iuvti 
Wiedemann, have been used for this species, and it has been placed at one time 
or another in several genera, including Mhxvii (by Fallen), Jicrciiro. I'icmtia, 
and Coproxnrcophaga (Rnhdendorf >. 

Rkcounition Character*, — Adult : The frontal bristles extend below the base 
of the antennae and the rows are divergent : there are only two well-developed post- 
sutnral dorsocentrals situated close to the seutellum, although there may be 
three or fotir additional weak ones anterior to these in the series; there tire no 
anterior or posterior acrosticals, or at most a very weak pair just in front of 
the seutellum : median marginals are lacking on the first two abdominal segments. 
The male hyjMtp.vgiuni is reddish yellow, although its first segment is more or 
less blackened posteriorly: the hind tibia of the male is fringed with long black 
hairs. Vein r, is bare; r««t has a few setulae at its base. Length 10-14 mm. 
Larva: The immature stages in this genus are too poorly known to permit the 

formulation of any diagnostic characters. 

Gioobapiiio DisTKim rioN. — Nearctic Region: Quebec, Ontario, Alberta, Brit- 
ish Columbia, New Hampshire, Vermont, Massachusetts, Connecticut, New 




Fi(;ci:r. 10. »*»'«/ /-co|,/i Jnii niort lmidalix, adult mule. 



York, New Jersey, Pennsylvania. Maryland, District of Columbia, Virginia, West 
Virginia, North Carolina, Georgia, Florida, Ohio. Michigan, Indiana, Illinois, 
Wisconsin, Iowa, Missouri, North Dakota, South Dakota, Kansas, Oklahoma, 
Texas, Montana, Wyoming, Colorado, Utah, Arizona, Oregon, California. Neo- 
tropical Region: Honduras, San Salvador, Rrazil, Argentina. Palaearctic Re- 
gion; Ireland, England. Portugal, Spain, France, Netherlands, Italy, Corsica, Sar- 
dinia, Sweden, Denmark. Germany. Austria. Hungary, Yugoslavia, Rumania, 
Bulgaria, Greece, Euro|>can Russia (south and west*. Georgia (Abkhasia, Adz- 
liana*. Azerbaijan, Armenia, A/ores. Canary Islands. Madeira. Morocco. Algeria, 
Tunisia. Libia. Egypt, Turkey. Dodecanese, Palestine. Arabia, Iraq. Iran, central 
Asiatic Russia. Turkmen, China (Peipillg), northern India (Himalayas); not 
known to occur in northeastern European Russia. Siberia, or the East ( oast 
Province of Asiatic Russia (according to Rohdendorf). Ethiopian Region: Li- 

7.".L'113°— 48 i 
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beria. Gold Coast. Nigeria, Cameioun, Anglo-Eg.vpt in n Sudan. Eritrea, Italian 
Somaliland. Soeotra. East Afrira, Ilcl^ia 11 Onipi, Angola, Uganda. Kenya. Tan- 
ganyika, Xynsaland, Southern Rhodesia. Natal. South Africa. Seychelles Islands, 
Mauritius. Adinirantes Islands, Cargados Islands. Rodriguez Island. Australian 
Region: Introduced into New South Wales and Hawaii. Almost world-wide: 
apparently absent from the Oriental and much of the Australian Regions, and 
from (he cooler parts of the world: rare in England and Denmark. 

Biology and Pathogenesis. — Larvae are deposited on carrion, ex- 
crement, tainted meats, and other suitable breeding media. The dura- 
tion of the immature stages varies considerably according to climate 
and locality. The larvae are usually scavengers, although they may 
become facultative parasites either in wounds or in the digestive tracts 
of mammals. 

Occasionally the maggots of this fly invade wounds or diseased 
body openings, and pass from diseased to healthy tissue. The larvae 
are voracious, and upon invasion may produce deep and serious 
lesions. Onorato (.%') records two cases of wound myiasis in Tripoli- 
tania, in one of which the larvae had entered healthy tissue and caused 
considerable pain. In a third case, in a middle-aged woman, entrance 
had been made through a carcinoma of the uterus, thereby further 
damaging that organ and causing abdominal pains, bloody discharges, 
and difficulties of urination; 13*2 larvae were removed, some of which 
were detected only through the use of the cystoseope. Kingscot| t|e 
(67V, p. C3) reports a secondary infestation by this species of a lesion in 
a mink made by HVvhlfahrtia riff!/, from winch 7r> larvae were taken. 
In Mauritius this species is said to be responsible for a distinct, though 
small, percentage of the eases of wound myiasis in eat tie. 

There is considerable evidence to show that at least most of the 
authentic cases of gastrointestinal infestation involving Sarcophnga 
are due to this species. Larvae are presumably ingested with contam- 
inated food. A detailed account of three cases — a mother and two 
children — with repeated attacks occurring over a period of 6 years, is 
given by Hasenian (oO). Contamination probably came from cold 
foods that had been left exposed to the air during the summer months. 
The reported symptoms consisted, first, of the sensation of rolling 
movements in the region of the base of the stomach or transverse colon, 
probably a result of movements of masses of the larvae: this was 
followed bv griping pains in the abdomen, some fever, sometimes 
nausea, and, in the case of the mother, much nervousness and at times 
spasms. Severe attacks were followed by the passings of the maggots 
in all stages of development and in quantities sometimes amounting 
to a cupful. 

Other cases have been reported by various authors. Recently Bryan 
{21), in reporting a case of 2 years' duration, suggested that the mag- 
gots might be reproducing within the digestive tract by paedogenesis. 

According to Townsend ( lo3, pt. VI, p. 7/,) this is the only species 
of Sanophafja known to be capable of completing its development in 
the human intestine. Keilin {(!■">) suggests that it feeds on partially 
digested and decomposed food in the intestine rather than being truly 
parasitic. However. Bryan's examination of the colon wall of his 
patient by means of a sigmoidoscope showed the entire surface covered 
with ulcers, and tin autopsy on a dog suffering from parasitism by this 
fly showed the intestinal wall considerably damaged. The parasite 
therefore seems capable of causing considerable injury. 



Digitized by Google 



THE FLIES THAT CAUSE MYIASIS IN MAN 



51 



SARCOPHACA PLACIDA Aldrich 

Geographical Dibtrduiion.— Neotropical Region: Texas (Brownsville), 
Canal Zone, Panama. 

Pathogenesis.— This species has been recorded as occurring in ne- 
crotic wound tissue in man in Panama. One case of ear myiasis has 
been recorded from the Canal Zone. 

SARCOPHACA PLINTHOPYGA Wiedemann 

(Pip. 20 • 

Synontms.— Sarcophaga robusta Aldrlch ; Hyxtricocncma plinthopyga (Wiede- 
mann) of Townsend's Manual. 

Recognition Ch\r\( tkks.— Rather easily recognized by the following combina- 
tion of characters, there is usually one frontal bristle below the anterior points 
of the frontalia; the pnstsuturnl dorsocentrals consist of two strong bristles near 
the Kcutellum preceded by about three weaker ones; the hind femur of the male 
bears short spinelike bristles in several rows on the under side; vein r, is bare; 
the hypopyglum is red and unusually large, the tirst segment being especially 
robust. Length. D-lo nun. 

QnooitAi'HicAL r>isruiBt rioN.— Nearctic Region: Nova Scotia, Maryland, Dis- 





FmuitE 20. — Sarrophaga pUnthopyga, adult male. 

trlct of Columbia, Florida. Kansas. Texas. Utah. Nevada. New Mexico, Arizona, 
Washington, California. Neotropical Region: Mexico, Raja California, Guate- 
mala, Costa Rica, Panama, Canal Zone, Bahama Islands, Cuba. Jamaica. Domini- 
can Republic. Puerto Rico, Leeward Island (St. Thomas, Antigua), Barbados, 
Galapagos Islands. Ecuador, Venezuela. British Guiana, Dutch Guiana, Brazil 
(southward to Sao Paulo). 

Pathogenesis.— The larvae differ in their feeding habits and are 
commonly found on carcasses or as parasites in the bodies of insects. 
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However, they frequently attack old and festered sores in man and 
animals, or invade diseased body opening. According to Patton this 
is a notorious myiasis-producing species in British Guiana. In Texas 
it has been reported as infesting rabbits and other animals and causing 
serious damage to tissues. Roberts (121) has reported finding f>S;£ 
larvae in an old gunshot wound in a rabbit, in association with a few 
CaUHroga, and lie says that the infestation was such that it would 
have proved fatal had they not been removed. 

SARCOPHAGA LAMBENS Wiedemann 

Synonyms. — Sarvophaga xtrrnoilontix (Townsendi ; Sarcophaga pyophila 
Neiva ami Gomes; Snrntdrj-ia xtvnwdntitix Townsend. ^ 

Rmoonition C'hakaotkkn.— Adult : The para facia Is are about half as wide as 
the clypeus; the palpi are black; there are two or three frontal bristles below the 
anterior angles of the frontalia, and three or four rows of setulae behind the 
eyes on the upper half of the occiput. Anterior acrosticals are absent, or at most 
there is a pair just before the suture; there are four pairs of postsutural dorso- V 
centrals, the first two of these weak; the scutelluiu has a pair of cruciate apical 
bristles in addition to the lateral ones. The epaulet is black, vein r, without 
setulae, and the hind tibia of the mule without long villous hairs. The hypo- 
pygium is small, the first segment Immiir blackish and the second red ; the forceps 
are yellow for their entire length, very wide, and of a very characteristic form, 
the apex being strongly bent forward and truncated. 

Gi:OGR.\pHi< ai. IHstrikition. — Nearctic Region: South Carolina. Georgia, Flor- 
ida, Mississippi. Missouri. Louisiana. Neotropical Region: Mexico, British 
Honduras, Honduras, Kl Salvador. I'anama, Canal /one. Cuba, Jamaica. Haiti, 
Dominican Republic, Puerto Rico, St. Vincent, Tobago, Grenada, Trinidad. 
Gorgona Island. Colombia, Ecuador, Venezuela. British Guiana, Brazil, Peru, 
Boliva, Paraguay. A win inn. 

Pathogenesis. — The larvae breed in various substances, including 
carrion and excrement : thev have been found to he parasitic on a 
large number of insects. Cases of wound and cutaneous mviasis 
appear to be fairly common. Neiva and Gomes de Faria (03) report 
a case in which larvae had attacked a suppurating contusion in the 
right parietal region of a 10-year-old girl, the suppuration being 
favored by the long hair. A case of auricular myiasis in a 11 -month- 
old child in the Canal Zone has been reported. This species is said to 
attack wounds and ulcers in man in South America, and has been 
reported from wounds of cattle in Florida. 

SARCOPHAGA CHRYSOSTOMA Wiedemann 

Synonym.— Vhrpxoxtomomyiu rhtj/xoxtoma (Wiedemann) of Townsend's 
Manual. 

GKocuAcniCAL DisTiciBTTioN. — Confined to the Neotropical Region: Mexico, 
Baja California, Honduras. Nicaragua. Costa Rica. Panama. Canal Zone, Virgin 
Islands, Jamaica, Tobago, Trinidad. Gorgona Island, Colombia. Ecuador, Vene- « 
zuela. British Guiana. Bra/.il. Peru, Chile. Also recorded from Argentina, but 
the record is questionable. Very common in parts of its range (e. g., Tampico. 
Mexico. British Guiana, and the roast of Brazil!. 

Pathogenesis. — Said by Patton to be a notorious myiasis producer 
in British Guiana. 

SARCOPHAGA MISERA Walker 

and Related Forms 

Status of Species. — In this group, which, according to Senior- 
White, AulKMtin, and Smart (/•/#). occurs in all parts of the world 
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except the Neotropical Region. 17 forms have been described. 
Authors differ as to how many of these forms to accept and as to 
whether to give them specific or only subspecitic status. It is difficult 
to separate them, the separation being based mainlv on characters 
of the male terminalia. Xo attempt will he made here to unravel 
this taxonomic puzzle, and it should he borne in mind that the nomen- 
clature, biology, and distribution of the species, as discussed here, is 
only tentative. 

Geographical Umstkiiution. — Because of t lie close similarity of the various 
forms, many of the locality records, as well as the identification of the myiasis 
producers, are subject to question. The following distribution is for speeies 
reported to l>e involved in human myiasis and is based on what are probably 
. authentic records: 

Sarcophaga mixvra Walker (synonym, £. duj Thomson, S. vc.yUmvnxix 
Parker). Type locality of x. ilnx, Hawaii: of N. mixcrn (female). Australia; 
of N. crgloncnxix, Ceylon. Records from the Nearctic and most of those from 
the Ethiopian and Palaearctic Regions probably should 1m* referred to other 
^ forms. Palaearctic Region: I>aghestnn. China. Oriental Region: Italia. Ceylon, 

Malay States, Taiwan. Philippine Islands. Java. Bali. Ethiopian Region: Sey- 
chelles, Chagos Islands. Australian Region: South Australia. Queensland. New 
South Wales, Victoria. Lord Howe Island. Solomon Islands. Guam. Samoa, 
Fiji. Hawaiian Islands. 

Sarcophaga exubcntns Pandelle. Type from southern France. Nearctic 
Region: Nova Scotia. QnelM-e. British Columbia. New Hampshire, Massachusetts. 
Connecticut, New York. Ohio. Texas. Washington. Oregon. Californiii. Palaearc- 
tic Region: England, Spain, France, Corsica, Hungary. Yugoslavia, Bulgaria. 
Greece, southern Russia i Crimea. Novorossisk ), Daghestau, Azores, Canary 
Islands, Tunisia. Egypt, Palestine. Ethiopian Region: Anglo-Egyptian Sudan, 
Uganda, Southern Rhodesia. South West Africa, South Africa. 

Snrcophugit harpax Pandelle. Type from Russia. Widespread, but records are 
not abundant. Nearctic Region: Quebec, Alberta. British Columbia. Massa- 
chusetts, Idaho. Washington. Palaearctic Region: Netherlands. Germany, 
Austria, liulgaria, Italy, Yugoslavia. Russia (southern part and the Caucasus), 
Japan. Oriental Region: India. Ceylon, the Malay States, Taiwan, Philippine 
Islands. Ethiopian Region: Damaraland. South-West Africa. Australian 
Region: Guam. Samoa, Fiji. Hawaiian Islands. 

Snnophagn tubrroxa Pandelle. Type from southern France. Nearctic Region : 
Manitoba, Connecticut. Montana, Utah, Washington, California. Palaearctic 
Region: France. Corsica, Finland, lionmark. <Jermany, Czechoslovakia. Hungary, 
Bulgaria, Russia (southern part), Georgia (Abkhasia), Morocco, Algeria, Egypt, 
Kazak. Uzbek. Kirghiz, ••astern Siberia, China, Japan. Ethiopian Region: 
Madagascar, Seychelles. 

Pathogenesis. — Occasionally members of this group may produce 
myiasis, but they are normally carrion feeders. £. mtMcra has been 
reported as producing myiasis in the ear. mastoid, intestine, and 
skin, S. exubercthx in the eye. and S. tubcvom in the skin. S. mixcra 
is a sheep maggot of secondary importance in Australia. 

SARCOPHAGA CRASSIPALPIS Mat-quart 

(1'isr. t4. l.urvn) 

Synonyms. — Sarrophnga xmirlfria Villeneuve: I'nruxurcophaga sccurifvra 
( Villeneuve ) . 

Ghockapiiical DistkiiiutioN. — Nearctic Region: Massachusetts, Connecticut, 
New York, New Jersey, Pennsylvania, District of Columbia, Virginia, Georgia, 
Florida, Ohio, Texas. Neotropical Region: Uruguay, Argentina. Palaearctic 
Region: Italy, Corsica, Hungary. Yugoslavia. Rumania, Russia. (Ukraine ami 
Crimea t, Georgia, Armenia. Iran. Kazak. Uzbek, Turkmen, Kirghiz, Siberia, Far 
Eastern province of Asiatic Russia. Tibet. China. Manchuria. Ethiopian Region : 
South Africa. Australian Region : New South Wales. 
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Pathogenesis. — This species occurs in traumatic dermal myiasis in 
man and animals. In Serbia it lias been reported as occurring in 
wounds already infested with Wohlfahrtia magnified. 

SARCOPHAGA BARBATA Thomson 

Synonyms. — Parana rcopliaga haihata (Thomson) ; Sarc<>i>hnya falculata Pan 
dell£; Snrcophagn argetttina Brelhes. ✓ 

Gkographical Distkihution. — Nearctic Region: Quebec, Massachusetts, New 
York, New Jersey, Pennsylvania, District of Columbia, Georgia, Indiana, Illinois, 
Iowa, Missouri, Kansas. Texas. Oregon. Neotropical Region: Uruguay, Argen- 
tina. Palaearetie Region : England, France, Corsica, Denmark, Germany, Austria, 
Yugoslavia, Rumania. European Russia, the Caucasus. Georgia, north India, 
Canary Islands, Madeira, Algeria, Egypt, Palestine, Iran. Tibet. Australian 
Region : Hawaiian Islands. ^ 

Rkcogxition Charactkks.— Adult : There are two rows ol black hairs behind 
the eyes: the presutural acrosticals are absent, and the postsutural ones repre- 
sented only by the prescuteliar pair: two post su turn I dorsocentrals are w»»li 
developed ami situated close to the suture, although three or four weak (Mies 
may be present in front of these. The legs are black: the hind tibia of the male V 
is fringed with long black hair: the middle tibia has only ordinary hair. Vein r, 
is bare. The first two abdominal segments lack strong median marginal bristles. 
Length, usually mm. Larva: The larva has been figured and described by 
Hafez (Jtf. i>, HU) 2<)J t \ and by Maz/.a and coworkers (Si), but because of the 
lack of knowledge of the larvae of this genus, no diagnostic characters can be 
given. 

Pathogenesis. — This species breeds ordinarily in carrion and has 
been reported as a parasite on several species of insects. It is known 
to larviposit commonly in wounds of man and animals. In Serbia it 
has been reported in wounds in association with Wohlfahrtia mm/nif- 
tea. Several cases of myiasis in Argentina have been described by 
Mazza and his associates (87), in which it appears that the larvae, 
though usually associated with CaUitroga aim ricana (C. and P.). may 
be primary invaders. 1 because of the larjre size and rapid develop- 
ment of the larvae, they can cause both extensive and deep lesions, 
sometimes penetrating to the bone or to a depth of 1 or '2 inches into 
the muscle. Because of the crippling action it is one of the most 
serious of the myiasis-producing Sarro/>haga. 

SARCOPHAGA BULLATA Parker 

Gkookapiiicai, Distribution. — Nearctic Region: Quebec. Uritish Columbia, 
Maine, Massachusetts. Connecticut, New York, New Jersey. Pennsylvania, Mary- 
land, District of Columbia, Virginia, North Carolina. Georgia. Florida. Missis- 
sippi, Ohio, Indiana, Illinois, Iowa, Missouri. North Dakota, South Dakota, v 
Kansas, Louisiana, Texas. Idaho, Colorado. Utah. New Mexico. Washington. 
Oregon, California. 

Pathogenesis. — This species occurs commonly in the wounds of ani- 
mals, especially in the South, and has been reported in dermal myiasis ^ 
in man. Dove (34) records two cases in necrotic wounds in man in 
the Southern States. Several cases of intestinal myiasis in man have 
been attributed to this species, and thev may Ik? authentic, since this 
is a close relative of S. haemorrhoidafix and possibly similar in its 
biologv. 

SARCOPHAGA COOLEYI Parker 

GKoniiAi'nicAr, Distkinution. — Nearctic Region : Saskatchewan, Alberta. Ilritish 
Columbia, New York, Virginia. Georgia. Florida, Michigan. Kansas, Montana, 
Idaho, Wyoming, Colorado, Utah, Washington, Oregon, California. 

Pathogenesis. — Adult flies of this species were reared from larvae 
taken from the ear of a man in Saskatchewan. 
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SARCOPHAGA STRIATA (Fabricius) 

Synonyms.— Sarmph mjn hu< nmto<h * Meigen : Itavinin xtriata (Fabricius); 
Snrntplmgn stihtifn Rohi noau -Desvoid v. 

(Jkookaphical I HsTinm t!ox— I'al.M'.inlic Region: England, Portugal, Spain, 
France. Netherlands. Italy, Corsica. Sardinia, Sicily, Malta. Germany, Czecho- 
slovakia. Austria, Hungary. Yugoslavia. Rumania, Bulgaria, European Russia 
(southern part north to Leningrad Moscow, and the Tartar and Chuvnsh Repub- 
lics), Azerbaijan, north Caucasus, Azores. Canary Islands, Algeria, Tunisia, Libia, 
Egypt, Dodecanese. Syria. Palestine, Arabia, north India (Kashmir and Himalayas 
east to Darjeeling), Uzbek. Turkmen. Tadzhik, Irkutsk, Amur Oblast, I.'ssuri. 
Mongolia, China. Common through the warmer parts of the Palaearctlc Region. 

Pathogenesis. — This species has been reported by Castellani and 
Chalmers />. J020) as causing gastrointestinal myiasis, but this 
w record is open to question. The larvae normally breed in carrion, but 

have been reported in wound myiasis. 

SARCOPHAGA FERTO.M Villeneuve 

(iiooKAPHiCAi. Dintkibction .— palaearctie Region: Spain, France, Italy, Cor- 
sica. Hungary, Rumania, Algeria, Tunisia. Egypt. 

Pathogenesis. — This species has been recorded in wound myiasis. 

SARCOPHAGA RIFICORINIS (Fabricius) 

Synonym.— Lioppght ruflrorni* < Fabricius). 

(iKonUAFHicAi. Iiisntiiii im\. —Oriental Region: Ceylon, Chagos Islands. India, 
Malay States, Taiwan. Philippine Islands, China (Hong Kong). Ethiopian 
Region: Northeast Africa. Socotra. 

Pathogenesis. — This species is said by Castellani and Chalmers 
(2-~j, p. Wo!)) to cause an occasional very severe form of dermal myiasis 
in India. Sinton reports this species in association with 

"Chryxomyia dtt.r" ( C. bizzitum?) from a septic wound behind the ear 
of si doof. Sinton jrives an extensive description of the larva, with 
illustrations. Patton (/o2) states that cutaneous myiasis caused 
presumably by this species is reported to be common in south India, 
especially on the east coast. It has also been reported in intestinal 
myiasis/ 

SARCOPHAGA PKREGRINA Robineau-Desvoidy 

Synonyms. -Uarvnphtuja fuxrirmula Bottcher; Bik ttcherixca pcrrgtina (Robi- 
neau-Desvoidy). 

Gkoouaphu ai. DisTiciiu tion.- -Palnearctic Region; China, Manchuria (Port 
Arthur), Japan. Oriental Region: India. Malay States (Perak), Riouw Archi- 
pelago. Taiwan. Philippine Islands. .lava. Australian Region: South Australia, 
Queensland, New South Wales, New Guinea, Samoa, Fiji, Hawaiian Islands. 

v Pathogenesis. — This species has been known to larviposit in wounds 

in man. It breeds in a wide variety of substances, including meat and 
human excrement. It is said to be almost as closely associated with 
man in certain tropical regions as the housefly (Muxra domcstica L.). 
A case of intestinal myiasis has been recorded, but the record must be 
questioned : stools are easily contaminated by species breeding in human 
excrement. 

SARCOPHAGA NODOSA Engel 

Gkogr aimi ic at., Distkibciiox. — Ethiopian Region: Southern Rhodesia (com- 
mon) ; South Africa. 
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Pathogenesis. — Normally the larvae breed in carrion and in the 
bodies of insects, but one case of auricular myiasis in man has been 
reported. 

SARCOPHAGA FROGCATTI Taylor 

Gkoobai-iiicai. Pistbiiii-tion.— -Oriental Region: Philippine Islands. Australian 
Region: Western Australia, Northern Territory, Queensland, New South Wales, 
Samoa. 

Pathogenesis. — Though normally a carrion feeder, it is a secondary 
parasite of slice]) in tropical and sum topical Australia. It is included 
here because of the possibility that it might be involved in human 
myiasis. 

SARCOPHAGA CARNARIA (Linnaeus) 

Recognition Ciiaractkhs. — Adult: The following characters will distinguish 
it from most Palaearetic species: There are four distinctly developed post- 
sutural dorsocentrals. although the hind two are a little stronger than the front 
two; the second, as well as the third and fourth, abdominal segment is provided 
with median marginal bristles; and the male genitalia are black or distinctly 
blackish. Two subspecies have been recognized, but they are not considered here. 

(rKOGRAPiiicAL Pistkiihttion. — Palaearetic Region; Widespread throughout 
most of the region, but, according to Robdendort* (12$), absent from China and 
Japan. Ireland. Scotland, England, Portugal, Spain. France. Netherlands, Swit- 
zerland. Italy. Sicily, Finland, Estonia, Lithuania. Denmark. Germany, Poland, 
Czechoslovakia, Austria. Hungary, Yugoslavia, Rumania, Bulgaria, Russia (all 
parts of European Russia north to the Timansk tundra), Georgia, Azerbaijan, 
Armenia, Morocco, Libia, Egypt. Syria, Palestine, Iran, Kazak, Uzbek, Turkmen, 
Tadzhik, northern Urals, Siberia (Abakan, Lake Teletskoe, Mariinsk, Minusinsk, 
etc.). Lake Baikal, Irkutsk, Yakutskaya Republic (Yakutsk. Zhigansk), Mongol iu. 

Pathogenesis. — This species is a common cause of myiasis in some 
parts of its range. In Hritain it is a sheep maggot and in Italy and 
Sicily it is said to be common in wound myiasis. Larvae will attack 
wounds and body openings; cases of myiasis of the ear, eye, nasal 
cavities, mouth, and vagina are recorded. Portehinsky states that 
many cases attributed to this species are really due to Wohlfahrtia 
maynifca; but enough cases outside the range of that species, and 
cases authenticated by the determination of adult specimens, are on 
record to make Saveo-plinya enruaria an etiological agent of some 
importance. Several cases of supposed intestinal myiasis have been 
recorded, but these are probably due either to misidentification or 
to contamination of stools. 

SARCOPHAGA ALBICEPS Meigen 

Synonym— Puruxarwithaiia aihicrps (Meigen ). 

Gkokgai-huai. I Mstuihction. — Palnearetie Region: Scotland, England. Spain, 
France, Netherlands, Italy, Finland. Germany, Austria, Hungary, Czechoslovakia, 
Yugoslavia, Rumania. Bulgaria. Russia (south of Leningrad), north Caucasus, 
Georgia (Abkhasia), Egypt, Sinai Peninsula, Palestine, Siberia (Omsk, Minu- 
sinsk), Altai Mountains. Irkutsk. Ussuri, Turkestan. China. Japan. Oriental 
Region: IndoChina, India, Ceylon, Bnrma, Taiwan, Philippine Islands, .lava, 
Lomhok. Ethiopian Region: Tanganyika. Australian Region: New Guinea, 
Sakeemi. Siwi, Hawaii, Guadalcanal. Samoa. Now Britain. 

Pathogenesis.— Norm ally breeds in carrion and excrement, but has 
been recorded in traumatic myiasis in a bull. 

SARCOPHAGA HIRTIPES W iedemann 

Synonym. — Paraxni-cuplntga hirtiprx (Wiedemann). 

Gkooraphioai. 1 Usthiiu' Hon. — Palaearetic Region: Germany, Syria, Palestine, 
Arabia, Iran,. Iran, U/aVk, Turkmen, Tadzhik, China (Szeehwnn). Oriental 
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Region: Baluchistan. Ethiopian Itegion: French Guinea, Anglo-Egvptian Sudan, 
Eritrea, Italian Somalilnud, Soeotrn, Mozambique, Southern Rhodesia, South 
Africa (Transvaal [Pretoria], ('apt 1 of Good Hope). 

Pathogenesis. — According to Salem this species occurs acciden- 
tally in intestinal myiasis. In one case in Egypt larvae passed in 
stools pupated at once, but no mention was made of the time that had 
elapsed before the stools were brought in. The larvae commonly occur 
in the excrement of man and animals; they also occur in decaying 
animal and vegetable matter, including carcasses and melons. Cnth- 
bertson states that the females often appear at wounds of cattle and 
sheep in Rhodesia, although this species does not see*m to produce 
wound myiasis. 

SARCOPHAGA BECKERI Villcneuvc 

Synon ym. — Pat asai rophatpt bcrkcri { Villeneuvo). 

Geographical Dihtkibction. — I'alaearctic Region: France, Italy, Bulgaria, 
Greece, Canary Islands, Morocco, Algeria, Tunisia. Tripditanin, Egvpt. 1'tlilo- 
pian Region: Cameroun, Belgian Congo, Southern Rhodesia, South Africa. 

Pathogenesis. — Onorato (.%') records a case where maggots of this 
species invaded scalp lesions resulting from trichophytosis; he also 
cites a similar previous record. Pat ton says that in Europe the eating 
of food infested with these maggots occasionally causes human enteric 
myiasis. 
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X 


X 


X 


barbata Thomson 


X 


X 






X 


tifckeri Villeneuve 


X 






X 






bullata Parker 




X 










camaria (Linnaeus) 


X 












chryxoxtoma Wiedemann 






X 








cooltyi Parker 




X 












X 


X 


X 


X 




X 


exubrranx Pandelle. 


X 


X 




X 






frrtoni Villeneuve 


X 




















X 


X 




X 


X 


X 


X 




X 




X 


X 




X 


X 


X 




X 






X 


X 




lambent Wiedemann 


X 


X 






I'herminirri (Kobineau-Oesvoidy) 




X 


X 






X 


mixera Walker 


X 


r 


X 


X 


X 


vmioxa Knurl.. 






X 






ptregrina Kottinrau-Desvoidy 


X 








X 


X 


plneida Aldrieh 






X 












X 


X 
















X 


X 








X 










striata (Fat>ricius) 


X 














I 


X 




X 





















The Family CALLIPHOHIDAE 

The family Calliphoridac includes the familiar bluebottle and 
greenbottle Hies, or blowflies. Kecent American authors have, for 
the most part, used the family name ill the sense in which it is here 
employed, although Currun has united it with the Sarcophagidae to 
form the family Metopiidae. In Europe the family has been con- 
sidered either as a separate unit or as part of the Muscidae or the 
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Larvaevoriclae (Taehinidae). Townsend (153, pt. V, p. 122) uses 
the name Calliphoridae in a more restricted sense to include only the 
Callipliorini and the Ohrysomyini; this would exclude such genera as 
Pollenia, Auchmrromyia, and Cordylob'm, to which that author gives 
a separate family status. 

The Calliphoridac include a large number of species of metallic blue, 
green, or copper Hies of medium size. Some species are otherwise 
colored or nonmetallic, however, and some Hies, such as the metallic 
Muscini and certain larvaevorids. superficially resemble the blowflies. 

In the adult the arista is plumose, the hairs being usually long and 
extending almost to its apex ; there is no postscutellum (except in some 
genera not treated here) : hypopleural and pteropleural bristles are 
present : there are three sternopleurals. two in front and one behind; 
there are two notopleurals, rarely an adventitious third; vein 
bends strongly forward, greatly narrowing but usually not closing the 
apical cell; and the first abdominal sternite overlaps the lateral mar- 
gins of the tergites. 

The larvae are for the most part scavengers feeding on decaving 
animal matter; some, however, are accidental, facultative, or obliga- 
tory parasites on vertebrates, and some may attack invertebrates. In 
form they are. with rare exceptions, of the usual muscoid type: the 
posterior end is truncated with usually three pairs of tubercles above 
and three below, with an additional smaller pair above the three of 
the lower series: the posterior spiracles are not situated in a depres- 
sion, as in the Sareophagidae; the spiraeular slits are elongated, 
slender, and subparallel. 

The taxononiic literature is extensive. Hall (4- ,f ) has monographed 
the North American species; his work, recently published, includes a 
treatment of the larval as well as the adult stages, with much informa- 
tion on the biology of the species. The second- and third-stage larvae 
of the American species are described by Knipling (74). Among 
the many European works that of Seguy (Uo) will be found useful. 
The Oriental species are described by Senior-White, Aubertin, and 
Smart (hiU) : the South Pacific islands and Australia by Bezzi (10) : 
the larvae by Fuller (4,1, />. 7$) : and the New Zealand species by 
Miller (00) . 

KEY TO THE GENERA 

ADUJ TS 

1. Base of the radius (before the humeral cross vein) ciliated posteriorly 

above (flgs. 4 and . r ») _ __ . 2 

Hast' of the radius bare posteriorly above ti 

2. Hind coxae pilose posteriorly; green to violet-green species, with 3 prom- 

inent black longitudinal vittae on the mesonotum 3 

Hind coxae bare jnisterioiiy ; green to bluish-black species, sometimes 
with transverse bands or '2 narrow longitudinal vittae or both on 
tiie mesonotum, but never marked as above 4 

3. Palpus short and filiform, not nearly reaching the margin of the 

epistoma - Callitrofja P»rauer 

Palpus elongated and clavate, almost reaching the margin of the 
epistoma J'unilin iliii Itrauer and Beigenstamm 

4. Lower squama pilose above Chrt/sttnnni Kohiucau ) >esvoidy 

(including Micromlliphora l 
Lower squama bare 5 
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5. Mesonorum convex: mesothorncic spiracle with bright orange hair; 

prencrostieal bristles well developed-- J'hormio- Robinoau-Desvoidy 

MoNonotutii flattened on the disc ; mesothoraeic spiracle with dark 
hair: preacrostieal bristles absent or vestigial 1'rotophormia Townsend 



6. Pioplenta bare; nonmetallie species 7 

Propleura pilose 10 

7. Prosternnin pilose; haiistelltiin somewhat swollen; yellowish species, 

with only ordinary pile .. . _ — 8 

Prosternnin bare: hanstellnm not at all swollen; blackish species, 
with abundant crinkly yellowish hairs on the sides and dorsum of 



the thorax.- Pollcnia Itobineau-Desvoidy 

S. Vein r.-. ciliated almost to cross vein /•-///: a small but distinct costal spine 
present; eyes of both sexes broadly separated, the t'rontalia in the male 
not narrowed posteriorly; second abdominal segment especially long 

(tig. 3<») _. _ AucJiuk •nnnpio P.rauer and liergenstamm 

Vein r-, ciliated less than halfway to cross vein r-m; costal spine 
absent; eyes of the male but narrowly separated, the frontalia almost 

obliterated behind: second abdominal segment of ordinary length !) 

0. Front of male narrow, the eyes almost contiguous; prodinnte front o- 

orbital* present in the female - _ — — Cortlylabio Griinberg 

* Front of male about one-fourth the head width; prodinate fronto-orbi- 



tals absent in the female fitiwiaia Surcouf 

10. Lower squama bare above — 11 

Lower squama pilose above 12 

11. Subcostal sclerite with only soft pubescence - Phoenicia Robineuu-Dosvoidy 

Subcostal sclerite pilose __ . Lucilin Itobineau-Desvoidy 

12. Abdomen entirely metallic blue, green, or violet _. 13 

Abdomen wholly nonmetallic, or at least broadly yellow on the base, hides, 



and venter Colliphuro Robineau 1 >esvoidy (broad sense, in part) 

13. Scutellum with three strong Ijiteral bristles _ . (' i/>if>oi popxix Townsend 

Scutellum with at least four strong lateral bristles Colliphoro Robineau- 

Desvoidy (in part) 



Lakvae (Nearctic Region, Second Stage) 4 

1. Oral hooks tapering to a point ___ 2 

Oral hooks enlarged near the lips, then tapering beyond the enlarge- 
ment Lucilin. Phoenicia, Calliphora, Cpnom papain 

2. Tracheal trunks leading from the posterior spiracles pigmented, dark 
brown to black (flg21,/l) Colli! noja onuiirono i rushing and Put ton) 



Tracheal trunks leading from the posterior spiracles not pigmented :> 

3. Dorsal spines present on posterior margin of segment 11 4 

Dorsal spines absent on posterior margin of segment 11 5 

4. Dorsal spines absent on posterior margin of segment 10. 



Phonnio ret/ino (Meigen) 
Dorsal spines present on posterior margin of segment 10. 

Prolnphormia /emu -novae ( Robineau-Desvoidy) 
5. Ratio of distance between inner tubercles on upper margin of posterior 
cavity and distance befwinm inner and median tubercles on each side 

approximately 1.5 to 1 Colli/ roya niacctlaria (Fabricius) 

Ratio of distance between tubercles mentioned above approximately 
l.L to 1 — __. - ParaluvilUi tvhcelcri (Hough) 

Larvak (Xearctic Region. Third Stage) 5 



1. Peril reine of posterior spiracle incomplete and not enclosing the button, 

the latter sometimes poorly defined < figs. 32. B and 35. E) 2 

Peritreme of posterior spiracle complete, though sometimes weakened 
in the area of the button ( lig. 41. B ) G 



4 Modified from Knipling (7}) and Hall ( ',!)). 
"Modified from Hall (.',») and Knipling (7.}). 
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2. Posterior margin of segment 11 without dorsal spines; posterior spiracle 

without a definite button 3 

Posterior margin of segment 11 with dorsal spines; posterior spiracle 
with a definite button 5 

3. Tracheal trunks leading from posterior spiracle not pigmented 

(fig. 21, B) 4 

Tracheal trunks leading from j>osterior spiracles pigmented, dark brown 
to black (flg. 21, A) Cnllitroga nuivrirmio (dishing and Patton) 

4. Accessory oral sclerite absent (fig 22).. . Callitrogo macellaria (Fabrieius) 
Accessory oral sclerite present (flg. 6, B) I'arahicilia ichecleri (Hough) 

5. Dorsal spines present on posterior margin of segment 10; larger tubercles 

on upper margin of posterior cavity distinctly longer than half the 
width of one posterior spiracle. 

Protophonnia ti rrae-nmac (Robineau-Desvoidy ) 
Dorsal spines absent on posterior margin of segment 10; length of 
above-mentioned tubercles less than half the width of one posterior 
spiracle . Phormin regina (Moigen) 

6. Peritreme of posterior spiracles weakly selerotized. 

Pollcnio rudis (Fabrieius) 
Peritreme of posterior spiracles strongly selerotized 7 

7. Accessory oral sclerite absent. 8 

Accessory oral sclerite present (tig. 6. It) 10 

8. Pharynx without a pigmented area below the posterior extremity of 

the ventral horn .._ Ijirilio illustris (Meigen) 

Pharynx with a prominent pigmented area below the posterior extremity 

of the ventral horn __ _ 9 

_9. Inner tubercles on the upper margin of the posterior cavity separated 
by a distance approximately equal to the distance between the inner 

and outer tubercles Phoenicia pallcsccnx (Shannon) 

Inner tubercles on the upper margin of the ]>osterior cavity separated 
by a distance approximately equal to the distance between the inner 

and median tubercles * __ . .. Phat nieio sericoto (.Meigen) 

10. Labial sclerite with toot Id ike apical portion longer than the greatest 

width of the basal portion _ CaWplwra vichut Robineau-Desvoidy 

Labial sclerite with the foolhlike apical portion as long as the greatest 
width of the basal portion.. Cgnotnyopnix anion rimi ( Robineau-Desvoidy ) 

larvae (Ethiopian Region, Third Stage) 

1. Grublike species 2 

Maggotlike species __ 4 

2. Cuticle devoid of obvious spines ami with numerous longitudinal and 

horizontal sulci (fig. 37, A): anterior spiracles not projecting but 
flush with the surface; posterior spiracles very widely separated, 
with 3 straight, short, outwardly din-cted slits <flir. 37, B). 

Aurhmf roiiii/ia Bra tier and Bergcnstamm 
Cuticle armed with obvious spines; anterior spiracles consisting of 
membranous stalks bearing a number of small tingerlike processes; 
ixtsterior spiracles not widely separated, the breathing slits serpentine 
or sinuous _ _ 3 

3. Spines of cuticle small and often grouped in transverse rows of 3 or more 

(flg. 39, 1 ) ; no bar of spiny processes between the oral hooks; toothed 
plate bearing about 6 small yellow teeth (fig. 40, A) ; posterior spiracle 
small with 3 short sinuous slits (flg. 40. // ) _ Cor<////of>>'»/ (in'inberg 

Spines large and not grouped in transverse rows (flg. 39, B) ; a dark 
bar of spiny processes present between the oral hooks; toothed plate 
bearing about 10 yellow-brown teeth arranged in 2 lows (tig. 40. C) : 
posterior spiracle rather large, with 3 long serpentine slits, of which 
at least 1 may show fragmentation into 2 parts (fig. 40, /)). 

Staxisia Surcouf 

4. Peritreme of posterior spiracles incomplete, the button outside the sclero- 

sed area (tigs. 33. H and 3H. E) Clui/sonnnt Robineau-Desvoidy 

Peritreme of posterior spiracles complete and enclosing the button 
(tig. 41. //) — 5 

5. Accessory oral sclerite absent Phoenicia Robineau-Desvoidy 

Accessory oral sclerite present (llg. (j, B) Calliphoru Robineau-Desvoidy 
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Lakvak (Australian Region. Third Stage) 6 



1. Peritreme closed; the button situated in the peritreme (fig. H, B) 2 

Peritreme open; the button indistinct, in the gap of the peritreme (fig. 

It).- _ _ - 0 

2. Spiracles very large i more than 0.4 mm. across, separated from each 

other by less than the spiracnlar length; peritretne scalloped and 

wide) . \( opolli nin xti/ijiii (Fabricius) 

Spiracles niueh smaller (less than <».;{ mm. across) . 3 

3. Spiracles separated by more than the spiracular length: pi-ritrome noi 



scalloped, narrow Nc.uptilh'via fallux (Hurdy) 

Spiracles separated by not more than the spiracular length 4 

4. Peril reme scalloped and fairly wide, with the part around the button 
projecting prominently: slits far apart; the bottom slit forming an 



angle of 13° to l.">° with the horizontal plane AitasteHorh ina nugur 

(Fabricius) 

Peri I reme not scalloped, narrow: spiracular plates separated by less 
than the spiracular length; the bottom slit forming an angle of 32° to 
3.V with the horizontal plane __. 5 



5. Spiracles pear-shaped (that is. longer than broad) ; per it reme thin and 
V narrow: slits long and thin (tig. 41. /»' ) .._ Phiunic'ut xcrirnfn (Meigen) 

Spiracles rounded, smaller: peril reme thicker and wider; slits shorter 
and wider _ Phut niria rnprina (Wiedemann) 

6. Larvae hairy, that is. with a transverse row of fleshy tubercles diseally 

on each segment (fig. 3'J. 1) 7 

Larvae smooth, without such tubercles... Cltnjxoniiin micropoinm (Bigot) 

7. Larvae large (up to Hi nun.), very hairy, grayish; per it reme forked at 

the opening, which is narrow ( cf. C. albiccpx, (in. 32, 7?) Phr\immpn 

rufifaric* ( Macquart) 
Larvae smaller (up to 11 mm.), much less hairy, brownish; peril reme 
opening wide MUrocalliphora varipes (Macquart) 

The Genus C4LLITROGA Brauer 

r 

(Figs. 21 and 22) 

This genus includes the American screw worm flies. In the litera- 
ture the species have commonly heen referred to Cochliomyia. 

Memhers of this genus are metallic dull green to hright green or 
greenish-blue flies of medium size; the head, including the palpi and 
usually the antennae, is largely orange to yellow ; the wings are hyaline. 
The presence of three prominent longitudinal black stripes on the 
mesonotum and the short filiform palpi will separate it from related 
genera. 

As far as is known, the genus is strictly American. There are four 
_ species, two of which are known to cause 'myiasis. The following key, 

adapted from Hall will separate the adults: 

KKY TO SPFXIES 

•¥ 

1. Parafrontalia with light hair anteriorly outside the frontal row of bristles ; 

female with 1 or 2 pairs of proclinate fronto-orbital bristles.. 2 

Parafrontalia with dark hair anteriorly outside the frontal row of bristles; 
female rarely with fronto-orbital bristles (tig. 23) 

inniricitnu (dishing and Patron) 

2. Fourth abdominal segment strongly pollinose laterally; male without 

fronto-orbital or outer vertical bristles ± 3 

Fourth alidomin.il segment nearly shining amd with only a trace of i>ollen 
laterally; male with reclinate fronto-orbital bristles opposite middle of 
ocellar triangle and with strong outer verticals minima (Shannon) 



0 After Fuller p. 78). 
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8. Thorax usually bright metallic yellow to blue green, the nii(hlorsal stripe 
of the inesonolutn not extending over the sent o| I um : female usually with 

two proclinate fronto-orbitals (fig. 24) maceUaria (Fabriciujs) 

Thorax usually metallic dark blue to black, the iniddorsal stripe extending 
over the scutollum; female with one proclinate fronto-orbital bristle 

aldrichi (Del Ponte) 
{=laniarui Aldrlcb, not Wiedemann) 




Figure 21. — 1 >orsal view of posterior segments of third-stage larva : A, Pigmented 
tracheal trunks of Cdllitroga antericana ; It, unpigmeuted tracheal trunks of 
C. maccllaria. (After Intake. ( 'ashing, and Parish (77, p. 11).) 




FuiUiiK 22. — CephalopharyngenI skeleton of mature third-stage larva, lateral view: 

\, Vallitroga americana : n, v. maceUaria. (After Laake, Cushlng, and Parish 

(77, p. 7).) 
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head of female, front view. front view. 



CALLITROGA AMERICANA (Cusliing and Fatton) 



The Primary Bcrewworm 

Synonyms. — Cothliomyia amrricana l ushing and Pntton ; C. homivirotax 
(Coquerel) of authors; ('. mtuvlUtrin (Fabriciusi of much of the literature prior 
to P.»:i.'{, but not the true OaUitroga macettaria of Fabrlcius. 

Recognition Charactkks. — Adult: This is a bluish to bluish-green species, 
readily distinguishable from other members of the genus by the black hair on 
the lower as well jis the upper part of the parafrontalia. The basicostal scale 
is black; the occiput of the female is usually reddish orange to brown and rarely 
with proclinate fronto-orhital bristles. Length S- 10 mm. Larva: This is a 
typical muscoid maggot with a 
cylindrical body which is truncate 

posteriorly and encircled by bands 

of spines on the segments. Those 
spines are large and robust, the 
largest measuring 20 n in the first 
iustar, ;"i fi iti the second, and 
ISO n in the third; the tracheal 
trunks leading from the posterior 
spiracles are pigmented from tin' 
.juncture with the spiracles 
through half the length of the 
last segmeut in the second instar. 
and are similarly pigmented 
through the last three or four 
segments in the third instar. The 
mature maggot may be as long as 
17 mm. 

< ;k»k;kaphical Distiuhu tion. — 
Nearctic Region: North Carolina, 
South Carolina, Georgia. Florida, 
Alabama, Mississippi. Tennessee, 
Indiana, Illinois. Kentucky, Min- 
nesota, Wisconsin, Iowa, Mis- 
souri, South Dakota, Nebraska. 
Kansas, Arkansas. Louisiana. Ok- 
lahoma, Texas, Montana, Colo- 
rado. I'tah, Nevada. New Mexico, Arizona. California. Neotropical Region: Mex- 
ico, Costa Rica, Panama. Canal Zone, Cuba, Haiti, Dominican Republic. Puerto 
Rico, Virgin Islands. St. Lucia. Trinidad. Colombia. Venezuela, British and French 
Guiana, Brazil, Uruguay, Chile, Argentina. 




Pioube 2.".- — Callitroffa americana, adult 
female. 
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Biology and Pathogenesis.— The parasitic habit is obligatory to 
ibis species; it cannot exist in carrion. Kggs are deposited in oval 
masses of 10 to 393 each, usually filled tightly to dry tissue near the 
surface of a wound. They hatch in 11 to 21 hours. The larvae pene- 
trate the tissue in a characteristic head-downward position, with the 
posterior spiracles exposed to the outer air: they are gregarious and 
produce characteristic pocketlike injuries. After feeding from 4 to 
8 days, they drop to the ground and enter the soil to pupate. The 
pupal stage varies from 7 days in summer to 54 days in winter under 
Texas conditions. The average life cycle in summer at Dallas, Tex., 
is about 24 days. Adults are known to live 05 days in captivity, al- 
though they probably do not usually live so long in nature. They 
are known to feed on manure, meat, and exudations from wounds. 




FiciUKE 2G. — Lateral view of mature thinl-sta;. r e larva: .1. Callihopa annricana; 
It, V. macellaria. Anterior spiracles and some spines are shown more en- 
larged. (After Laake, dishing, and Parish (771.) 

This is the most serious myiasis-produeing calliphorid in the New 
World. It is strictly parasitic and attacks only fresh, clean wounds + 
in man or animals. It is a serious plague of livestock, particularly of 
cattle, sheep, and goats, over a part of its range. When not controlled, 
an infestation of 20 percent or more of the livestock population may 
be attained, with mortality in certain classes reaching 20 percent or v 
more of those infested. 

In infested areas man is often attacked. In 1935, when a severe 
outbreak in the South caused more than 1,200,0(10 cases in livestock 
in Texas alone, there were 55 recorded human cases and probably 
twice as many unrecorded ones according to Dove ( >j). Numerous 
Other cases have been reported from various parts of North, Central, 
and South America. 

Any wound however small — even a scratch or a stubbed toenail — 
may become infested. Larvae have l>een shown to be capable of enter- 
ing the unbroken skin of guinea pigs and rabbits, and such an entrance 
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may explain the case of furuneular myiasis described by Mazza and 
coworkers (87, pp. 70-? '/), in which four larvae were recovered from 
a boillike swelling. Larger wounds may become badly infested, and 
infestation of the navel and vaginal regions may be serious. Infesta- 
tion of the nasal and frontal regions, and of the eyes, ears, and mouth 
often result in death, if untreated. Myiasis of the nasal and frontal 
sinuses is accompanied by excruciating pains and headaches and by a 
general swelling of that region. 

Literature. — For the taxonomy, see Hall (4*9) ; for biology and im- 
mature stages. Hall (4^)* Laake, Cushing, and Parish (77), and Mazza 
and coworkers (87) ; for case histories, Mazza and coworkers (87), and 
Dove (-M). A large amount of literature on this species has been pub- 
lished under the specific names C. americaim, C. Jtominivorax, and G, 
macdlaria. 

CALLITROGA MACELLARIA (Fnbricius) 

* The Seromlnry Strrowworm Fly ; tho Common Scrowworm Fly 

Synonyms.— Chryxomtfut tnoccllaiia ( Falirieius) ; Voch limit ///« iiiac<Uarui 
(Fabrieius). Many records of this lly in myiasis prior to UKJ3 refer to C. anicri- 
at n<i. 

Recognition Chakactkrs. — Adult : This is a green bodied species with n pre- 
dominantly orange head. The hair of the lower half of the parnfrontnls is yellow 
and of tine texture: distinct outer verticals and one or two distinct, though small, 
proelinate fronto-orbitals are present in the female, but both outer verticals and 
fronto-orbitals are absent in the male. The middorsal longitudinal stripe of the 
thorax does not extend over the scutellum: the fourth abdominal segment is 
strongly poll i nose laterally. Length. G J> mm. Larva: The larva is similar in 
size and general form to that of C. ttmrrintnti: the spines of the integument are 
smaller, the largest ones averaging about 0 fi in the first instar, 20 \i in the second, 
and 80 p in the third: the spines are also paler; the tracheal trunks leading from 
the posterior spiracles are not pigmented in the second and third instars. Length 
of mature maggot, up to IT mm. 

Geographical DisTMiHt'TioN. — Nearctie Region : Quebec, Maine, New Hampshire, 
Vermont, Massachusetts, Connecticut, New York, New Jersey, Maryland, District 
of Columbia, Virginia, North Carolina. South Carolina, Georgia, Florida, Alabama, 
Mississippi, Tennessee. Ohio. Indiana, Illinois, Kentucky, Minnesota, Wisconsin, 
Iowa, Missouri, South Dakota, Nebraska, Kansas. Arkansas, Louisiana, Texas, 
Montana, Idaho, Colorado, Utah, Nevada, New Mexico, Arizona, Washington, 
Oregon, California. Neotropical Region: Mexico, Yucatan, Raja California, 
Guatemala, Honduras, Costa Rica, Panama, Canal Zone, Bahama Islands, Cuba, 
Jamaica, Haiti, Mona Island, Puerto Rico, Virgin Islands. Guadeloupe, Mar- 
tinique, Rarbados, St. Lucia, Trinidad, Colombia. Galapagos Islands, Ecuador, 
Venezuela, British, French, and Dutch Guianas, Brazil, Ascension Island, Bern, 
Bolivia, Paraguay, Uruguay, Chile. Argentina, Patagonia. 

Biology and Pathogenesis. — The eggs are deposited in a yellowish, 
loosely cemented mass, the number to the mass ran<rin<r from 40 to 
250 up to 1,000 or more. As in certain other Calliphoridae, several 
* females may form composite masses aggregating thousands of eggs. 

These eggs may hatch in I hours under very favorable conditions. 
The larvae attain maturity in 0 to days, and then leave the breeding 
medium and crawl into the soil to pupate. The total developmental 
period ranges from J) to 3J) days, depending; on temperature and 
humidity. The adult lives from '2 to ('» weeks; it feeds on a variety of 
foods, from garbage refuse to the nectar of flowers. Adults* are 
usually found in the vicinity of carrion and are most abundant in warm 
humid areas. 

Numerous records of this species producing myiasis of wounds and 
-r.2ti.r- 4 s 5 
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of the body openings in man ran be found in the literature, but un- 
doubtedly many of these refer to ('. atm r'n -ana. ('. mun llaria is pri- 
marily a scavenger and may be very abundant in carrion. In myiasis 
cases in animals it is a secondary invader; its larvae do not form the 
typical pocket like injury characteristic of ('. amrncaiui but often 
migrate into the wool or hair around the wound. In cases of severe 
infestation, however, it may produce the death of the animal. 

Literature. — For the taxonomy see Hall ( /.V) : for the biology and 
immature stages see Hall (.}/>) and'Laake, Cushing, and Parish {77). 

The Genus PAKALUOLIA Brauer and Bergenstamm 

This genus may readily be distinguished by the characters given in 
the key. 

PARALUCILIA WHEELERI (Hough) 

Synonym. — Compsomifi ops wheeleri (Hough) . 

Hkcoonition Chakactkhs. — The large size (D-ll nun.) and the dark-thrown 
squamae will readily distinguish this species from the only other member of the 




Fkii ki: 27. Paralitciliii wh<<l<ri, head of female, front view. 

genus known to occur In North America (/'. fulvipc* (Ma<*qunrt ) ), as well as from 
species of Callitrofja, with which it has Sometimes heen confused. For a com- 
parison °f tl)*" head of the female with that of C. amcrirann and C. iiiaccllana, 
see figures 28, 24, and 27. 

( J KooKAl'HicA i. DisntiKi tion. — Nenrctic Region : Texas. Colorado, New Mexico, 
Arizona, Washington, California. Neotropical Region: Mexico (to the southern 
part). 

Pathogenesis. — This species has been recorded in wound myiasis, 
usually in association with larvae of other myiasis-producing genera. 
It is probably of little importance. 

The Genus CIIKYSOMYA Robineau-Desvoidy 

(including Miriax ai.liphora) 

The name of this genus is usually written ( , /irj/somj//a, but the in- 
sertion of the"/" is an unwarranted emendation. As treated here, the 
genus is undoubtedly a composite. Mir/-ora//tp/iora is most probably 
valid, and the same may be true of other segregates, such as 
Ackoetandrus. Further taxonomic study is needed before the status 
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of these groups can be clarified. The name Pi/cnoxonm has been used 
by some authors, but it is an absolute synonym of (' hryxomya . 

The following characters are common to the members of this com- 
posite: The Hies are of rather small (Mf/rocat/iphonr) to medium 
size and brilliant metallic green to bine or purple, usually, however, 
with at least the narrow apices of the abdominal segments opaque 
black: the eyes are broadlv separated in the female, narrowly so or 
contiguous in the male (except in Microcolh 'phora) ; the epistoma 
projects downward and forward: the palpi are well developed and 
somewhat thickened apically. The mesonotal bristles are weak, the 
dorsoeentrals and aerosticals. except, those near the scutellum, being 
much weaker than the bristles toward the sides of the mesonotum. 
The posterior coxae are bare behind; the lower squamae are bare 
above. 

In spite of a considerable amount of literature, no thoroughgoing 
revision of the species of the world has been made. Bezzi's ( 17, />. 18o) 
key includes a large number of Oriental and Australian species. 

KEY TO SPECIES 

ADUT.TS 

1. Vibrissae set very close to the oral margin; small species, usually under 

5 nun. in length ; body bluish green, the legs yellowish, banded with 
hlack___ __ Mirrurulliphnra voriprs (Macquart) 
Vibrisaae well above the oral margin ; linger si>ecies. usually 8 mm. or 
more in length ____ 2 

2. Anterior margin and hase of wings deeply infuseated 

martthmlix ( Wiedemann) 

Wings entirely hyaline 3 

3. Mesothoraoie spiracle white 4 

Mosothoracie spiracle brown __ 7 

4. Stigma tic bristle present ."> 

Sligmatic bristle absent nlbiccps (Wiedemann) 

5. Mesonotum in front of the suture with a prominent dull-black L-shaped 

marking on the left side and the reverse of it on the right 

vhloropM/a ( Wiedemann ) 
Mesonotum in front of the suture wholly green or with narrow length- 
wise coppery virtae _ - 0 

6. Parafacials and facials extensively reddish: parafrontals of male with 

numerous pale hairs, in several rows, in addition to the very weak 

bristles riififurirx (M.ieqiiart ) 

Parafacials at least in large part black : parafrontals of male with but few 
scattered hairs in addition to the distinctly developed hnstlos 

putoriu ( Wiedemann > 

7. Squamae yellow ish to dirty gray: front and froiitalia of female bulging in 

the middle, not parallel-sided ( fig. 121)) _-- 8 

Squamae waxy white; front and froiitalia of female parallel-sided (fig. 
28) ; eyes of male without a definite area of smaller facets I tig. 30 ). 

btzziumt Villeneuve 
S. Eyes of male with a definite area of smaller facets below (tig. 31) ; 
fronlalia of female dark brown to black, the parafrontals and parafacials 

dark grayish mcgucvphala (Fabricius) 

Eyes of male without a delinite area of smaller facets below; frontalia of 
female reddish brown, the parafrontals and parafacials yellowish gray 

m kropogou ( I Jigot ) 

THIUO-STAGE I.AKVAK 7 

1. Larvae hairy, that is, with a transverse row of fleshy tubercles medially 

on each segment (fig. 32, .1) _- 2 

Larvae smooth, without such tubercles 4 

7 Key compiled from the literature. 
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2. Larger larvae (up to H5 mm.); peritreine forked at its opening, which 

is very narrow (lis. 92 ) 3 

Btualler larvae (up to 11 mm.); peritreine not forked at the opening, 
which Is wide MicrovuUiithorti vttripei (Macqunrt) 






;•>. Australian ami < > i- i • ■ i • f ; 1 1 sj »• •« rufifnt-irx < .Mae.piart ) 

Palaearetic and Ethiopian, more rarely Oriental, specie* 

albicrjm [ Wiedemann) 

4. Larvae creamy yellow; holts of spines strongly developed, the spines 

recurved dig. •'{•"»> : anterior spiracles with 4 to (>, usually 5, finger] Ike 

processes brzziana Villeneuve 

Larvae whitish to yellow; holts of spines at most moderately developed; 
anterior spiracles with 10 to VA tingorliko processes 5 

5. Larvae yellow; posterior spiracles closely approximate, separated hy 

about one-tifth the diameter of a spiracle (tig. 

ChlorOpyga (Wiedemann) 
Larvae whitish; posterior spiracles more remote from each other, sepa- 
rated hy one-third to one-half the diameter of a spiracle. 

manjinnli* ( Wiedemann) 
tnegacephalQ (Fabriclus) 
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MICROCALIJPHORA VARIPES (Mucquart) 

TIh> Small Orven Iflowfly 
Synonym —Chn/.tonifthi nn ipcs ( Mncqunrl ) . 

Geographical Distuihution.— Australian Region: Smith Australia, Queens- 
land, New South Walt's. Fiji, Tonga. 

Biology and Pathogenesis. — This spec ies is a scavenger, feeding in 
carcasses and supposedly predaceous on other dipterous larvae which 
it may encounter. It is a secondary sheep maggot of little importance 
in Australia, and is probably not involved in human myiasis. 

CHRYSOMYA MARGINAUS (Wiedemann) 

Recognition Characters. — Adult: This is a bluish-green to purple species 
with whitish pollen on ihe thorax and the tip of the abdomen ; the head, including 
the antennae and palpi, is orange, and the wing is blackish at the base and along 
the anterior margin. Length, nlmut 12 mm. Larva: The mature larva is about 
12-14 mm. in length, white and soft, with hardly discernible minute spines encir- 
cling the segments ; it broadens gradually from the head end. being about '.I nun. 
wide near the end of the body. The anterior spiracle ends in about 12 processes ; 
the peritreme of the posterior spiracles is very thin. 

Geographical Distrihctiox. — Palaearctie Region: Cui»e Verde Islands, Egypt, 
Syria. Arabia. Oriental Region: Baluchistan. India. Ethiopian Region: Sene- 
gal, Sierra Leone, Anglo-Egyptian Sudan. Eritrea, Aden Protectorate, Ethiopia, 
Italian Somaliland, Socotra. Belgian Congo, Angola. Uganda, Kenya, Tanganyika, 
Zanzibar, Mozambique, Northern Rhodesia, South-West Africa, Transvaal, Natal, 
Cape of Good Hope, Madagascar. 

Biology and Pathogenesis. — This is a common species in Africa. 
The adults rarely enter houses but are common in butcher shops, 
where they are attracted by the meat. In the wet season they swarm 
on cow dung and feces, and persistently feed on liquids exuding from 
septic sores and screw worm-infested wounds on cattle. 

The larvae breed usually in the carcasses of dead cattle. Eggs are 
laid in batches of :i00 to .'>00. and several females may oviposit together 
to form masses. The eggs hatch in *24 hours; the larvae then bore into 
the decomposing flesh, reducing it to a liquid mass. Development is 
rapid, the larvae maturing in :» to 4 days after hatching. Pupation 
takes place in the soil, about half an inch below the surface. 

Though primarily scavengers, the larvae may attack living tissue. 
Sick animals near death are sometimes chosen by the female for 
oviposition. In some parts of Africa this blowfly occasionally infests 
human sores with its larvae. 

Literature. — Outhbertson (J/) gives an account of the life history 
and biology of this fly. 

CHRYSOMYA ALBICEPS (Weidemann) 

The B:m»l« «l Itlowfly 

Recognition Characters. — This species is very close to C. rujifnrivn. the adults 
differing chiefly in the absence of the stigmatic bristle and in the structure of the 
male genitalia. 

Geographical Distribctiox. — Palaearctie Region: Portugal. Spain, Balearic 
Islands, France. Italy, Corsica, Sardinia, Sicily, Yugoslavia, Bulgaria, (Jreece, 
Crete, European Russia (Crimea. Caucasus, and Transcaucasus), Canary 
Islands. Morocco, Algeria. Tunisia. Libia. Egypt, Turkey, Dodecanese. Syria, 
Palestine, Arabia, Iraq, Iran, Afghanistan, China. Oriental Region: India. 
Ethiopian Region: Sierra Leone, French Equatorial Africa, Anglo-Egyptian 
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Sudan. Eritrea, Ethiopia. Belgian Congo, Angola, Uganda. K»Miya. Mozambique, 
Southern RhodeftiA, South -WVst Africa, Transvaal, Natal, orange Free State, 
Cape of Qood Hope, Madagascar, Reunion Island, Aldabra Island, Seychelles, 
Rodriqnez. 

Biology and Pathogenesis. — This is one of the principal sheep 
maggots of South Africa, where, however, it seems to act as predator 
on the primary parasites, and to invade only diseased tissue of its 
vertebrate host. In most parts of its wide range it appears to be 




FlttUBK 82. — OhtffM<)iii]/ii iillticri»<: («), larva; ( h) , posterior spiracles of larva. 
(After Sinit ( US, p. S(>9).) 

purely a scavenger and the biological equivalent of the Australian 

C . rvfifarie*. 

Literature. — Considerable information bearing on the life history 
and immature stages is given by Smit p. 310). 

CHRYSOMYA GHLOROPYGA (Wiedemann) 

Tlx* Green tail IUuelinttle : the Green-nnd Mue Hlowfly 

Recognition <"hara< tkrs. — Adult: This species is readily recognizable from 
the characters given in the key, the black L and reverse L of the presutural 
area of the mesonotum being outstandingly characteristic. The last two ab- 
dominal segments are brassy green in contrast to the hlue of the rest of the 
abdomen and of the thorax. Length, 8-10 mm. Larva (fig. 33) : The mature 
larvae are yellowish, about VJ nun. in length, and sire distinguished from other 
species by the strongly sderot ized peritremo of the posterior spiracles. The 
anterior spiracles terminate in 10 or 11 processes. 

(JKOMtAPincAi. I >isti:ii:i i ion. Ethiopian Region: Belgian Congo, Angola, 
Kenya. Tanganyika. Southern Rhodesia. South-West Africa. Transvaal, Natal, 
Orange Free State, rape of <;... d Hope. 

Biology and Pathogenesis. — A female may produce 400 to 500 
eggs, or perhaps more. The eggs hatch in from H hours to 3 days: the 
larvae develop rapidly, maturing under South African conditions in 
3 days in hot weather. The mature maggot migrates from the flesh to 
the soil, and there pupates. Smit reared eight generations of this fly 
in 13 months under natural temperature conditions in South Africa; 
there it breeds continuously throughout the yet.r, although low winter 
temperatures affect it adversely. 
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This is the most important sheep maggot in South Africa. It also 
occasionally infests wounds in cattle and in man. There is on record 
one case of intestinal myiasis in man which appears authentic, al- 
though determinations were made from the larvae alone. 

Literature. — Smit (1$) gives an account of the life history and 
immature stages of this II v. 



Synonyms. — Achoetandrus ruflfuciex (Mat-quart) ; LuiHVm tnxmanimxix Mac- 
quart. This spoeies has h»«en confused with Chrpsonuin nlbiccpx (WIed.), anil 
the literature on that species from the Australian Region and for the most part 
from the Oriental Region refers to C. rufifw-'uH. 

RjxxMiNiTtoN Characters. — Adult: Sufficiently characterized in the key. 
Larva: The larva is one of the hairy maggots of the C. ulbicept type; that is. 
the hotly possesses a median row of fleshy tubercles on each segment, which gives 
the maggot a hairy appearance. The mature larva is about 14 mm. in length 



Figure 33. — Ghrysomya ehloropi/ffVi I. Larva; li. posterior spiracles of larva. 

(After Smlt p. 369).) 

and dirty yellowish. The peritreme of the posterior spiracle is very wide, its 
gap narrow, and the edges of the gap forked; the slits are short and wide, and 
almost till the plate. 

Gbogkaimi ical DisTRincnoN. — I'alaearetle Region: Japan. Oriental Region: 
Baluchistan, India. Ceylon. Federated Malay States, Sumatra, Java, Celehes. 
Australian Region: Western Australia. North Australia. South Australia, 
Queensland, ( anherra. New Smith Wales. Victoria. Tasmania. New Zealand, 
New Caledonia, New Hebrides (Kspiritu Santo Island). Saipan. Solomon Islands, 
Samoa, Fiji, Society Islands, Marquesas Islands, Tonga (Friendly Island), 
Hawaiian Islands. 

Biology and Pathogenesis. — This is a sheep maggot fly in Aus- 
tralia hut is purely secondary; in fact, there is evidence that in the 
second and third instars it is a predator upon primary parasites, and 
may therefore be considered beneficial, 'litis species has heen used 
successfully in the treatment of osteomyelitis, and, if it does invade 
human tissue, probably does so only as a scavenger. 

Literature. — The status of this species, which has been confused 



CHRYSOMYA RUFIFACIES (Macquart) 
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CHRYSOMYA PL TORI A (Wiedemann) 

Synonymy. — This species hits been considered by Pa t ton and others as a syno- 
nym of C. albiccps and V. mfifttricx, but this is an error. 

Rkc<m;nitio\ ( 'hakacieks. — Adult : This is a green species with broad black 
bands at the incisures of the abdominal segments; it may be recognized by the 
characters given in the key. Length, alwmt 8 mm. 

Ckographicai. Distkihution. — Ethiopian Region: Senegal (Dakar), French 
Guinea, Sierra Leone, Liberia, Ivory Coast, Gold Const, Nigeria, Anglo-Egyptian 
Sudan, Ethiopia. Belgian Congo. Uganda, Kenya, Zanzibar. Mozambique. Nyasa- 
land, Southern Rhodesia. Natal. 

Pathogenesis. — This species is primarily a scavenger. It has been 
recorded in human wound and nasal myiasis, but these records may be 
the result of misidentification. 

CHRYSOMYA BEZZIANA Villcncuve 

The Old World Screwworm 

(Fl^. .14) 

Synonym. — Pj/cnnxomo bczsianum < Villenruve) . In the early literature this 
sp«*eios was recorded as Ch rttxonufa im yacephalu (F. ), so some of the literature 
on that species really refers to this one. 

Recognition Ch a ha < "TEK8. — Adirtt : The head is black above, except on the 
froutaliu, hut orange on the face, cheeks, antennae, and palpi : the thorax and 

abdomen are green to bluish 
purple, with narrow black pos- 
terior margins on the inter- 
mediate abdominal segments. 
In the female the front is almost 
parallel-sided, and the sides of 
the frontalis do not bulge in the 
middle (fig. *J8) ; in the male 
tiie facets of the eyes are rather 
uniform, there l>eing no definite 
upper zone of larger facets and 
lower zone of smaller ones (fig. 

The stigmatal bristle is 
well developed: the mesotho- 
racic spiracle is brownish, and 
the squamae are waxy white. 
Length 8-12 mm. Larva (fig. 
35) : The mature larva is a 
creamy-yellow maggot, 14-18 
nun. in length and with only the 
usual protuberances ; the mouth 
hooks are strong; the spines in 
the belts along the incisures are 
strong, being visible to the 
Fioure 34. — VhryHomya brzz'mna. adult female, naked eye, and recurv»*d, and 

there are several irregular rows 
to each belt The anterior spiracle terminates in 4 or ."> fingerlike processes. 

GEra;iL\pin(\\LDiBTOiHunox. — Oriental Region: India, Ceylon, Hurma, Thailand, 
French Indo-China, Philippine Islands. Ethiopian Region: Gambia, French 
Guinea, Ivory Coast, Belgian Congo, Uganda, Kenya, Zanzibar, Northern Rhodesia, 
Southern Rhodesia, Natal (Zululand). 

Biology and Pathogenesis. — The adults are rarely seen in nature. 
The females occur in the vicinity of cattle and other mammals; the 
males feed on the surface liquids of fresh cow dung, on honeydew, and 
on flowers. The eggs are usually glued to dry skin, in one or more 
batches, just inside the rim of a wound; they are some! hues deposited 
on unbroken skin covering bruises or abscesses, or in places soiled by 
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septic exudations and blood from wounds. The larvae hatch in 18 to 
24 horn's; after feeding near the surface until the first molt, they burrow 
deeply into the living tissues, which become liquefied with their ad- 
vance. The larvae mat lire in about G days, then drop to the ground to 
pupate within the soil. The duration of t lie pupal stage varies accord- 
ing to the season; the short winter in the cooler parts of its range is 
probably spent in this stage. The biotic potential of the fly is enor- 
mous; a female may produce 500 to GOO eggs in her lifetime, and there 
may be eight or more general ions a year. 

This is the most important myiasis-producingcalliphorid of the Old 
World; according to Cuthbertson it ranks second in importance to 



i * 




Figubk 35. — Chrj/soimm bezziana: I. L.nva; It. ceplinlophnrynnenl skeleton; O, 
anterior spiracle, much enlarged; D, spines, much enlarged; E, posterior end, 
showing spiracles; /•'. pupa. (After Cuthhertsmi (.12).) 



the tsetse flies as a cattle pest in Africa. Cattle are the chief hosts, 
although it frequently attacks man as well as various domestic and 
wild mammals. 

An open wound is usually chosen for oviposition : a large foul-smell- 
ing one may contain several batches aggregating 800 or 1,000 eggs. 
The evidence indicates that, in spite of statements to the contrary, 
larvae cannot enter healthv, unbroken skin, although a verv small 
lesion, such as a tick bite, may permit entrance. Diseased body 
openings, bruises, or tumors produced by elephantiasis may invite 
oviposition. 

The larvae may attack wounds on various parts of the body: in man 
infestation of head wounds seems most frequent. Because of the num- 
ber of the larvae and the depth of their penetration, the results may 
be serious. Infestation of the nose, mouth, ears, eves, and frontal 
sinuses are not uncommon in India, and may result in the loss of an 
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eye or ear. Nasal cast's, in particular, may terminate fatally for the 
host. The genitals may he affected, although this species is not in- 
volved in enteric or vesicular myiasis. 

In India infestation of the nose, mouth, and accessory sinuses is 
known as peenash. A swollen face in an otherwise healthy individ- 
ual, associated with headaches, fever, burning pains in the nasal region, 
and a sero-sanguincous discharge from the nostrils, should suggest 
myiasis. Man is apparently attacked with relatively more frequency 
in India than in other parts of the range of this fly. whereas cattle 
suffer from it more in Africa. However, a number of human cases 
have been recorded from that continent. 

Status as a Parasite. — Chrymmi/a brzztftna is a specific myiasis- 
producing fly : it cannot breed in carrion or excrement and is dependent 
upon living tissue for its existence. 

Literature. — Patton (.W, 102) has given considerable information 
on the biology of this fly in India, with descriptions of 50 cases of 
mviasis in man and 71 in animals. For accounts of the biology of 
the fly in Africa, see ruthbertson 

CHRYSOMYA MEGACEPHALA (Fabriciu*) 

Synonyms. — Pjtcunxonui mvfutn phala (Fnbricius); Com i>xf>w ilia vtegaorphala 
(Fabricius) ; Vhnjxirmuia du.r (Eschscholtz). 

Rh'tMMi.x ition Chauactius. — A<lu!t: The head is black above, except for tbe 
frontalia. which are usually reddish; the face and cheeks are orange; the thorax 
and abdomen are greenish blue with purple reflections, the first abdominal seg- 
ment and the posterior margins of the second and third being black. The head 
is unusually broad; in the female the front is much broader than in related 
species, and its sides, as well as those of the frontalia, distinctly bulge outward 
in the middle (fig. 20) ; in the male the upper facets are distinctly larger than 
the lower ones, the line of demarcation being sharp (fig. 31). The stigmatic 
bristle is present ; the mesothoracic spiracle is brownish ; and the squamae 
are dirty yellow to brown. Length, about 11 mm. Larva: The mature larva 
is a smooth, whitish maggot similar to C. hvzzinna but readily distinguishable 
by the much weaker mouth hooks and body spines. The posterior spiracles have 
a thinner peritreme and its gap at the button is broader; the slits are longer; 
and there are no breaks in the membrane between the slits. The anterior 
spiracles end in 10 to 13 fingerlike processes. 

Geographical Pistiuhction. — Palaoarctic Region: Egypt, Iran. China (north 
to Peiping). Japan. Oriental Region: India, Ceylon, Chagos Islands, Thailand, 
French Indo-China. Federated Malay States. Taiwan. Philippine Islands. Suma- 
tra. Borneo. .lava, Timor, Celebes. Ethiopian Region: Seychelles, Mauritius: 
other records from this region cannot be accepted without confirmation. Aus- 
tralian Region: North Australia, Queensland, New South Wales. New Zealand, 
New Hebrides (Espiritu Santo Island). Solomon Islands. Aru. Wokan, Misol. 
Ternate Islands. Guam. Saipan. Samoa (Apia. Fpolu. Savaii). Fiji, Tonga, 
Hawaiian Islands. 

Biology and Pathogenesis.— This is a very common household and 
bazaar pest in the Oriental Region and the Pacific islands, where the 
adults are said to swarm over meats, sweets, and other foodstuffs. 
The larvae breed in decomposing animal matter, but occasionally occur 
in diseased animal tissue. A number of cases of myiasis of wounds, 
body openings, and sinuses have been attributed to this species, al- 
though most of them should probably be referred to C. bczziana. 
Because of the confusion as to the identity of these two species, many 
records in literature are erroneous. 

CJwyxomya meyarephala may breed in certain foodstuffs; further- 
more, the larva has been shown to be able to endure oxyg>n deficiency 
resulting from immersion in human urine for as many as *2 days. 
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Strickland and Roy {1M>) experimentally produced a fatal enteric 
myiasis with this species in a puppy. Tt is conceivable that it may 
occasionally be involved in human enteric myiasis. 

CHRYSOMYA MICROPOGON (Bigot) 

Tin* Sh H Mm- Ulmvtiy 

Rkcognition Chara< tkk - -Adult : This is :i broad, robust, steel-blue fly, with 
narrow and not very conspicuous black cross bands at the incisures of the 
abdominal segments. In the male the eyes are very closely approximated and 
are not divided into an upper zone of larger and a lower zone of smaller facets; 
the parafmntals and parafacials are grayish yellow: the elypeus and ciieens 
are dark yellow. In the female the frontalia are reddish brown and a little 

^ narrower at the ends than in the middle: the parafmntals and parafacials 

are yellowish gray throughout but darker at the vertex. Length, about 12 mm. 
Larva: The larva is smooth, robust, and cream-colored. The posterior spiracles 
are separated by about half their greatest diameter; the peritreme is moderately 
thick; the slits are straight and very wide. 

* Gkoguaphk ai. iMSTKiitrnoN. — Australian Region: Western Australia. Queens- 

land. Canberra, New South Wales. 

Pathogenesis. — This species is a common sheep maggot in Aus- 
tralia: its role is secondary in the southern part of its range, although 
to the north it is said to "become a primary invader. It has not yet 
been recorded in human myiasis. 

The Genus PHORMIA Robineau-Desvoidy 

This genus, in the restricted sense, is characterized as follows: The 
eyes are bare and narrowly separated or contiguous in the male: 
the arista is plumose to the tip. The mesonotum is convex: the meso- 
thoracic spiracles are elongated, with bright orange hair: the lower 
squama is bare: the hind coxae lack posterior cilia. There are four 
to five postsutural dorsocent t als. The wings are hyaline. 

PHORMIA REG I MA (Meigen) 

Tin- Bhu-k niowfly 

Recognition Chakactkr.*.— Adult : This is a medium-sized fly, usually 7-0 
nun. in length but sometimes larger or smaller; the body is hhnkish green or 
olivaceous green, the head chiefly black. The orange hair of the mesothoracie 
spiracle is conspicuous. Larva: The third-stage larva is creamy translucent 
white, becoming yellow with maturity. The peritreme of the posterior spiracle 
is moderately broad; the two spiracles are separated from each other by a 
distance about two-thirds the diameter of a spiracle. 

Gkogbai'HIcaI' Distkiiution. — Throughout the cooler parts of the Holarctic 
Region; more abundant in the spring and fall. Nearctic Region: Alaska, North- 
west Territory, Quebec. Alberta, British Columbia. Maine, New Hampshire, 
, .Massachusetts, Rhode Island, Connecticut. New York. New Jersey. Pennsylvania, 

Maryland, District of Columbia. Virginia, West Virginia, North Carolina, Georgia, 
Alabama. Mississippi, Ohio, Indiana. Illinois. Wisconsin, Iowa, Missouri, North 
Dakota, South Dakota, Nebraska. Kansas, Arkansas, Louisiana, Texas, Montana, 
Idaho, Wyoming, Colorado, Utah, Nevada, New Mexico, Arizona, Washington, 
Oregon, California. Neotropical Region : Mexico. Palaearetic Region : Ireland, 
Kngland, France. Netherlands. Italy, Corsica, Germany. Czechoslovakia, Austria, 
Yugoslavia, Bulgaria, Greece. European Russia, southwest Mongolia. Australian 
Region: Hawaiian Islands. 

Biology and Pathogenesis. — The eggs are deposited in a^r«riuti- 
nated masses of varying numbers. The larvae are normally sapro- 
phagous and breed in large numbers in carcasses of animals. Develop- 
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ment is rapid, the total period from egg to adult ranging from 10 to 
25 days. Cool weather fa vol's development; in the South they become 
scarce during the hot months, and adults may be found out of doors 
during the entire winter at least as far north as Iowa. Hibernation 
apparently takes place in the adult stage. 

Although this is one of the species that has been used in maggot 
treatment of wounds, it not uncommonly invades healthy tissue. It 
is a common sheep maggot in the Southwest and in certain localities 
may be more important as such than CaHUroga americana during the 
spring and fall months. Cases of traumatic dermal myiasis in man 
have been recorded ; it has also been reported in enteric myiasis, al- 
though the record needs substantiation. 

The Genus PROTOPHORMIA Townsend 

This is a genus of metallic blackish-green flies of moderate size. 
The antennae are rather short : the third segment is about twice as 
long as the second; the arista is plumose on the basal two-thirds, the 
plumosity being longer above than below. The mesonotum is flat- 
tened on the disc behind the suture: the anterior acrosticals are ves- 
tigial or absent ; there are four to six, usually five, pairs of postsutural 
dorsocentrals. The mesothoracic spiracle is dark-haired. The lower 
squama is bare. The posterior coxae are bare behind. 

PROTOPHORMIA TERRAE-iNOVAE (Robineau-De*voidy) 

Synonyms.— Ph aim in tcrntc-novtic Robineau Desvoidy ; Phortnia yrovnlandica 
(Zetterstcdt). 

Recognition Charactkks. — Adult : This is a dark-blue species with a greenish- 
blue abdomen and bla<-k legs. The front in the male is less than one-fifth the 
head widib; the bucca is about one-fourth the eye height in the male and one- 
third the eye height in the female. Length, usually 8-12 mm. Larva: The 
third-stage larva is similar to that of Ph"imiii regina. from which it may be 
distinguished by the characters given in the key. 

Gkookaphicai. DisTiuncTioN. — Xearetie Region: Greenland, Ellesinere Island 
(Lake Hazeii ), Alaska, Yukon, Labrador, Newfoundland, New Brunswick, 
Quebec (north to Ungava Bay), Manitoba, Alberta, British Columbia, Maine, 
New Hampshire. Massachusetts. Rhode Island, Connecticut, New York, New 
Jersey, Maryland. District of Columbia. Virginia, West Virginia, North Carolina, 
Georgia (northern). Ohio. Michigan, Indiana, Illinois, Wisconsin. Iowa, North 
Dakota, South Dakota, Kansas, Texas, Montana, Idaho, Colorado, Utah, New 
Mexico. Arizona, Washington, Oregon, California. Palaearctic Region: Spitz- 
bergen Iceland. Scotland, England. France, Netherlands, Norway, Sweden, 
Lapland (Swedish), Denmark, Germany, Czechoslovakia, Austria, Hungary, 
Rumania, European Russia. Siberia (Tolstoinos). 

Biology and Pathogenesis. — This is an early-spring species 
throughout much of the United States; in more northern localities 
and at higher elevations it may be common during the summer. It 
is abundant in Arctic regions and has been taken within 550 miles 
of the North Pole. 

There seem to be no records of myiasis in man, but this species may 
be a serious parasite in animals. In Arctic regions it often attacks 
wounds in reindeer and may cause the death of that animal. It may 
produce wound myiasis in sheep and cattle, and it has been considered 
a primary sheep blowfly in the early part of the season in Scotland. 
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The Genus POLLENIA Robineau-Desvoidy 

The species of this genus are dull blackish flies, of medium size, 
and more or less covered with grayish pollen; the thorax, in addi- 
tion to the pollen, bears a number of yellowish or grayish, soft, crinkly 
hairs of characteristic appearance. The eyes are narrowly separated 
in the male, widely so in the female; the antennae are separated by 
a narrow carina: the arista is plumose almost to the apex. The 
propleura and prosternum are bare. The abdomen is oval and flat- 
tened. 

Keys to the species of western Europe are given by Scguy (13~>)* 
and to those of the Oriental Region by Senior White, Aubertin, and 
Smart (130). These authors employ a broader concept than that 
indicated by the generic diagnosis given here. Only one species, P. 
nails, is known to occur in North America. 

POLLENIA RLDIS (Fabricius) 

The Clusl.T Fly 

Recognition Charactkks. — Adult : This is a blackish fly with a tesselated 
abdomen. The parnfaeials bear short black hairs; the palpi arc black; the 
squamae are bare; the metathorarie spiracle is reddish haired; and the first 
posterior cell is open. Length, 7-i) mm., sometimes larger. Larva: The mature 
larva is rather smooth, the spines being small and colorless; the last segment 
bears eight protuberances, only the anal pair being strong; each anterior spiracle 
has four apertures at the ends of fingerlike processes; the posterior spiracle has 
three straight slits, a definite button, and a weakly sclerotized peritreme. 

Gkouraimiicai, Distkihi tiov— Ncaretic Region : Nova Scotia. Prince Edward 
Island. New Ilnuiswhk. (Quebec. Ontario, Manitoba. Saskatchewan. Alberta, 
Rritish Columbia. .Maine. New Hampshire. Vermont, Massachusetts, Rhode Is- 
land, ConiHH ticut, New York, New Jersey, Pennsylvania, Maryland, District of 
Columbia, Virginia. West Virginia. North Carolina. Georgia. Florida. Tennessee. 
Ohio, Michigan, Indiana, Illinois, Minnesota, Wisconsin. Iowa. Idaho, Colorado, 
Utah, Nevada, Washington, Oregon. California. Palaearctic Region: Ireland, 
Scotland. England. Portugal. Spain. France. Netherlands, Switzerland. Italy, 
Corsica, Sicily. Norway. Finland. Lapland, Denmark. Germany, Czechoslovakia, 
Austria, Hungary, Rumania, 1'ulgaria, European Russia (north to Arkhangelsk), 
Azerbaijan, Azores, Canary Islands, Madeira. Morocco. Tangier. Syria, Siberia 
(Kongaus), Sinkiang, China. Oriental Region : India. 

Biology and Pathogenesis. — The larvae develop as internal para- 
sites within the bodies of earthworms. The adults enter houses in 
great numbers during the winter, especially in the more northern 
parts of their range, stud sometimes cause considerable annoyance. 

The larvae have been reported as involved in enteric myiasis in man ; 
however, such records need verification before they can be accepted. 

Literature. — An extended study «f the biology and immature stages 
has been made by Keilin (do). 

The Genus AUCHMEROMYIA Brauer and Bergenstamni 

i 

This is a genus of medium-sized yellow flies. The eyes are bare and 
broadly separated in both sexes, the front being about one-fourth the 
width of the head, a little narrower in the male than in the female. 
The arista is long-plumose almost to the tip. the hairs being a little 
shorter below than above. The female has one proclinate fronto- 
orbital; these are lackiiig in the male. There are two sternopleurals. 
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The second abdominal segment is exceptionally long (fig. «16), being 
twice as long as the third segment in the female and one and one-half 
times as long in the male. 

As used here the genus contains but one species. Some authors, 
such as Pattern and Uoubaud, have used it in a broader sense. 

AUCHMEROMYIA LUTEOLA (Fnbricius) 

The Con«o Floor Maggot 
(I'M*. :»«) 

Rkcoonition Charactkus. — This tly Is similar in appearance to ConJiilnhia 
aiithropophat/n. but the long second alxlominal segment will readily distinguish 
it. particularly tlx- female. The mesonotum bears two longitudinal bhiek bands, 
interrupted at the suture; the abdomen is largely blackened on its apical half, ^ 
though the extent of the color is variable and may lie greatly reduced in the male. 




Fic.urk 3C>. — Auchtncroiiipia lutvota, outline of abdomen of male, showing the 
exceptionally long second segment 

Length, 9-13 mm. Larva : The mature larva (fig. 37) is a robust, grublike mag- 
got which is devoid ot any noticeable spines. The newly hutehod larva is whitish 
translucent: when engorged with blood it becomes a bright red. The body is 
much wrinkled and folded longitudinally and transversely. The last segment 
slopes abruptly at an angle of about 4.V from the rest of the body; its dorsal 
surface (fig. 37, B) is flat and bears, nearjthe base, a pair of widely separated 
spiracles, with short, straight, horizontal slits. 

(iKooKAi'HKAi. Distuibction. — Ethiopian Region: French West Africa. Sene- 
gal, French Guinea, Sierra Leone, Gabon, Middle Congo, Belgian Congo, Eritrea, 
Angola, Uganda, Tanganyika, Mozambique, Northern Rhodesia, Natal, Cap*' of 
Good Hope. 

Biology and Pathogenesis. — The adult is a shade-loving fly fre- 
quently found in and near human habitations. It feeds on fallen 
fruits, excrement, fermented vegetable matter, and so forth. Eggs 
are deposited on dry dusty soil or sand in shaded places. In localities 
where natives build huts with mud floors, oviposition is frequently 
made in the dust in the cracks of the floor. About 54 eggs are deposited 
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in the first batch: at least a second deposition may be made. The 
newly hatched larva conceals itself in t lie sand or dust of cracks or 
under the sleeping mats of African natives: at night it attaches itself 
to the skin of the sleeper and sucks his blood. According to Ronband, 
it is absolutely specific to man and is adapted in its habits to the native 
blacks, who sleep on the floor; it is unable to reach a cot elevated as 
little as 10 centimeters from the 
ground. There are three larval in- 
stars: the duration of the larval stage 
is about 2 weeks under ideal condi- 
tions of nourishment, although the 
larva is capable of withstanding fast 
of a month or more, and under condi- 
tions of prolonged or intermittent 
fasting the life cycle is greatly 
lengthened. 

An attack by these bloodsucking 
larvae cannot be considered myiasis in 
the proper sense, though it represents 
a related phenomenon. The larvae of 
Auchmeromyia are the only larvae to 
suck the blood of man. although spe- 
cies of closely related genera prey in a 
similar fashion on African Suidae and 
Edentates, and other Calliphoridae 
and Muscidae similarly attack nest ing 
birds. 

AwJum ronnjhi hit coin should be 
considered a nuisance which will dis- 
appear with the advent of civilizal ion. 
The bite is not painful, ami the nat ives 
do not seem to mind it: there are ap- 
parently no pathogenic complications. 

For an extended treatment of the 
taxonomy and biology of this fly, see 
Ronband" (120). Patton {100) dis- 
cusses the taxonomy and gives a key 
to Auchmeromyia in the broader 
sense. 





The Genus CORDYLOBIA Grunherg 



Fioube 37. — Auchmeromyia lute- 
ola: A, Third-stage larva. B, 
dorsal view of last segment of 
third-stage larva. (After Rou- 
haud (126).) 

This is a genus of yellowish, non- 
metallic Hies of medium size. The haustcllum is short and a little 
swollen, the palpi are gently clavate. and the arista scantily plumose 
on about the basal two-thirds, the cilia being shorter below. The eyes 
are narrowly separated in the male; the vertex of the female is about 
one-fourth the head width, the front is nearly parallel-sided, and pro- 
clinate fronto-orbitals are present. There are three pairs of presutural 
acrost icals and t wo sternopleurals. Vein r 4+5 is ciliated as a rule some- 
what less than halfway to cross vein r-m. 

As used here, the genus is restricted to one known species. 
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GORDYLOBIA ANTHROPOPHAGY Griinberg 



The Tumbu Fly : Vcr du Cayor 



I Fig. :«) 



Synonymy. — Infestation by this species has been erroneously rworded in some 
earlier literature as dnc tn Rcngalia dvprrsm (Walker) : the true II. dcprctixa, 
however, is quite another fly. 

Recognition ( HAK\cTKi;s. — Adult : This is a yellow fly with two blackish longi- 
tudinal hands on the mesoiiotuni and with the apices of the abdominal segments 
more or less extensively darkened ; these markings tire somewhat obscured by 
the grayish pollen that covers them. Length, usually 8—10 mm., sometimes 
smaller. Larva: The mature larva < fig li is ;i robust, gruhlike yellowish- 
white maggot, bluntly pointed .'interiorly and truncate behind. The segments of 
the body tire transversely wrinkled on the dorsal and ventral sides, especially the 



hitter, and are puckered laterally; the third to eleventh segments are densely 
covered with small spines usually arranged In transverse series in groups of 
throe or more. The posterior spiracle (tig. 40. H ) hicks a sclerotized peritreme; 
the slits are moderately sinuous; the button is present. Length of mature larva, 
about 12 mm.; greatest width, abiut "> mm. 

Geogkapiiicai. Diktkihution. — Ethiopian Region : French Sudan. Senegal, 
Niger. French Guinea, Sierra Leone. Ivory Coast. Gold Coast. Dahomey. Nigeria, 
Chad. Cameroun. Gabon. Anglo-Egyptian Sudan. Italian Somaliland. Belgian 
Congo, Uganda. Kenya, Tanganyika. Zanzibar. Nyasaland, Mozambique, Northern 
and Southern Rhodesia, South-West Africa, Transvaal, Natal. 

Biology and Pathogenesis. — Adults are frequently found indoors. 
The eggs are deposited on soil or sand fouled with urine or with the 
excrement of animals, on cloth, soiled bedding, and so forth. Each 
female may produce 500 eggs or more. After about li days the larvae 
hatch, penetrate the skin of the host if a suitable one can be contacted 
in time, and thus form boillike tumors in the dermis. The usual three 
larval instars are passed within the tumor and. about 8 to 9 davs after 
entering the body of the host, the mature larva leaves it and enters 
the soil. After a prepupal period of about '1 days, pupation takes 




Fun 're .'18. t'onlplobia a n th ropophaga, adult male. 
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Fiquke 39. — Comparison of third-stage larvae, ventral view: A, Cordylobia 
anthropopliuya; B, Sttisixia rodhnini. (After Bertram ilj).) 

b 




FitiiRK 40. — .1. Cephalic segment of larva, ventral view, of Cordylolia nitthro- 
pophagu; It, left posterior spiracle of same; C, cephalic segment of larvae, 
ventral view, of fftatitia rodhuini; D, left posterior spiracle of same. (After 
Bertram (/.}).) 
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place. The 1 period from egg deposition to emergence of the adult is 
2'2 to *24 days. 

Kats seem to he the normal host and probably form the reservoir of 
the parasite in nature. Heavy infestations in that animal may be 
fatal. Dogs am often severely parasitized, sometimes so much so that 
death will result. Man is a common host. The young larva usually 
enters the skin of man without making itself felt. As it develops 
a red papule forms which ult imately develops into a boil, open at the 
apex and disclosing the larva which appears like a core. At this time 
the pain may be so great as to interfere with sleep. No great quantity 
of pus is formed, but much serous fluid may exude at times when the 
larva is feeding. The skin is indurated, and the area around the 
tumor is tender to pressure: the cavity is out of proportion to the size t 
of the larva. After the removal of the larva the symptoms disappear 
and healing is rapid. In the case of an infection, however, particu- 
larly when the larva dies within the cavity, the tumor may become a 
purulent abscess. 

The larva may he expelled by gentle pressure, but that is often 
painful. The application of a thin film of liquid paraflin will force 
the larva to back out in an attempt to get oxygen; if the film is 
gradually thickened, the larva will entangle its posterior end in the 
pa ratlin, so that removal may be made much easier. Prophylactic 
measures are based on the principles of elementary hygiene. Wash- 
ing and ironing bedding and underclothes exposed to the air will 
destroy eggs and young larvae that are highly sensitive to heat. Rats 
should be exterminated, and domestic animals kept free from the pest. 
Latrines should be kept Mvproof. and sand kept in outdoor latrines 
should be sterilized. It is possible for both man and animals to develop 
a certain degree of immunity. 

Literature. — Two important works that treat the biology and patho- 
genesis at length, with descriptions of the various stages of the fly, 
are by Roubaud and Rlacklock and Thompson (W) ; for a more 

recent study of the larva, see Bert ram (/-$)• 

The Genus STASISIA Surcouf 

This is a genus of (lies similar in appearance to Cordylobia. The 
haustellum is stout; the palpi flattened and widened, more so in the 
female than in the male; and the arista is. thinly plumose on about 
the basal three-fourths, the hail s above being longer than those below. s 
The front is almost parallel-sided in both sexes and almost one-fourth 
the width of the head. Proclinate fronto-orbital, ocellar, and outer 
vertical bristles are lacking in both sexes. There are three presutural 
acrostieals and two sternopleurals. Vein r M is ciliated about halfway 
to cross vein r-m; there is no costal spine. 

There is but one known species. 

STASISIA RODHAINI (Gedoelst) 

The Larva of Lund 
Synonym. — VurtJiilnbln roilha'nii (Jedoelst. 

Ki:< ■ih;mtion Cm aku tkics. — Adult : This is a yellowish fly with the abdomen 
ehieily shining hlaek «r brown. Larva : The mature larva (fly:. :it>, B) is a robust 
grub about 17-.'W mm. in length by s mm. in maximum width. The body Is 
strewn, dorsal ly and ventrally. with sparse but large spines : those on the last 
two segments, however, are few and very small. The last body segment is retracted 
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Into the penultimate one ; the posterior spiracle ( fig. 4<>, // ) is without a sclerotized 
peritreme. and its slits are long and serpentine, at least one of thciu usually 
being fragmented into two parts. 

Ukockaimih \i. DiwTBtitrTiuN.—Kihiopian Keyion: Niger, Senegal, Gold Coast. 
Cameroon*, Ga!>on, Middle Congo, IJelginu Congo, Angola, Kenya, Southern 
Hhodesia. 

Biology and Pathogenesis.— The adult fly inhabits wet tropical 
forests and is crepuscular. It feeds on fruits, sweet juices, excrement, 
etc.; it may live (> weeks or more. Eggs are deposited on soil or in 
daces where the host is likely to rest. The number of eggs produced 
>y a female in her lifetime may exceed .*>(>(). The eggs hatch in 2 to I 
days, and the young larva then penetrates the integument of the host 
while the latter is at rest. The larva finally comes to rest in a tumor 
formed under the skin. There are the usual three larval instars. 
The larval stage normally lasts about 12 to lf> days: the pupal stage, 
which is passed in the soil, lasts '2?> to 2(> days. The normal hosts seem 
to be African antelopes {Crphulopku*) and rodents (Cnerto/m/.s) . 

Domestic animals seem not to be a fleeted, and man is an abnormal 
host, although occasionally he is infested. The tumors are similar to 
those of Cordylobia anlhropophnga* though larger and more painful. 
No great quantity of pus is formed. The duration of parasitism is the 
12 to 15 days of the larval life of the parasite although it may pene- 
trate the skin unnoticed, where its presence may not be detected for 2 
or 3 days. 

Literature. — A detailed discussion of this species, with its biology, 
pathogenesis, and descriptions of immature and adult stages, is given 
by Rodhain and Boqwaert {112) ; for a more recent study of the larva, 
see Bertram (/.£). 

The Genus LUCILIA Kohineau-Desvoidy 

(including PHAEXKTA Robineau-Pcsvoidy) 

Tlio <.rt'«>n hot! to Flies 

The species treated here have been referred to Luc-ilia by most au- 
thors; but recently Hall (If!)) has followed Townsend in recognizing 
several generic segregates. Though if is probable that the more re- 
stricted generic treatment will ultimately be adopted, these two genera 
are here treated together for the sake of convenience. 

The genus LuriJia. in the broader sense, includes a number of species 
of metallic Hies, usually green or bluish green, of medium size. The 
following characters are common to the species of Lufulia and Phar- 
iiicia treated here: The parufncials and parafrontals are largely cov- 
ered with silvery or golden pollen, though the para facials lack pile; 
the eyes are bare; the arista is long-plumose almost to the apex. The 
inesonotum is convex; the propleura and both squamae are bare. The 
wings are hyaline; vein /\,.r, is ciliated almost to cross vein r-m. The 
abdomen lacks discal bristles except on the anal segment, and the mar- 
ginal bristles on the intermediate segments are small and incon- 
spicuous. 

Pathogenesis. — Most species of Luc-ilia and Phoenicia are saprophy- 
tic. However, in P. xcricata (Mg.) and P. cvpr'uta (Wd.) the para- 
sitic habit has developed to a serious extent, these species being im- 
portant sheep maggots and <x casionally attacking man. As parasites 
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of lower vertebrates, Rujolucil'ia sUvaiwm (Mg.) and B. bufonivora 
(Mon.) often produce a fatal myiasis in Amphibia. 

Larva. — The larva is similar to that of CalUphora, but is usually 
smaller: it lacks the accessory oral sclerite characteristic of that genus. 

Literature. — In addition "to general works on the subject, there is 
a review of the world species of Luc ilia in the broad sense by Aubertin 

U). 

KEY TO SPECIES 

1. Subcostal sclerite with wiry bristlelike setulne; basieostal scale black; 2 

Iiostsutural acrosticals — — 2 

Subcostal sclerite with only soft pubescence; basicostal scale yellow: 3 
postsutural acrosticals . ._ 3 

2. Male with frontalia nearly obsolete at the narrowest part, the eyes being 

nearly contiguous for a short distance; male hypopygmm lain*' and 

metallic: I'alaearctic species^ Lucilia cacvir (Linnaeus) 

Male with frontalia evideiu throughout and nearly as wide as the para- 
frontal at the lunule; male hypopygium small; Holarctic species 

Lucilia illuxtrix (Meigen) 

3. Male with 2 pairs of ocellar bristles, that is, a second and shorter pair 

just behind or on a level with the posterior ocelli; front of male about 
one-tifth head width: abdominal sternites of male long haired: bueea of 

female less than one-third eye height 4 

Male without the accessory pair of ocellars ; front of male about one-eighth 
head width : sternites of male with ordinary pile ; bucca of female almost 
two-lifths eye height Phoenicia sericata (Meigen) 

4. Old World speHes Phamicia cuprina ( Wiedemann » 

New World species Phoenicia pallexeenx (Shannon)" 



LUCILIA CAESAR (Linnaeus) 



RKCOtiNmoN Charactehs.— This is a bluish -green species with hyaline wings, 
stiff black setulae on the subcostal sclerite, and two postsutural acrosticals; the 
females are difficult to separate from some other species of Lucilia. but the male 
may be recognized by the very prominent shining green hypopygium. Length, 
5-10 mm. Larva: The posterior spiracles of the mature larva are somewhat 
pear-shaped, with a very thin perltreine and three straight, rather slender slits; 
the spiracles are distant from each other by a little less than the diameter of one 
of them. 

Gmk.baphica.1. Distribution. — Palaearetie Region: Ireland. Scotland, England, 
Isle of Wight, Spain, France, Netherlands. Switzerland. Italy, Sardinia, Sicily, 
Germany. Austria, Poland. Czechoslovakia. Hungary. Yugoslavia, Rumania, 
Bulgaria, Greece. European Russia (north to Moscow), Azerbaijan, Canary 
Islands. Madeira. Morocco. Libia. Siberia (Ussuri, Kamchatka). China, Man- 
churia, Japan. The sj>eeies has been reported from many other parts of the 
world, but probably all except the I'alaearctic records are erroneous. 

Biology and Pathogenesis. — The larva is primarily saprophagous 
and usually breeds in decaying animal matter. It lias, however, been 
recorded as a secondary sheep maggot in the British Isles, and Seguy 
reports it as attacking a wounded hedgehog. Cases of human 
wound myiasis are reported by Onorato {0<l) in Libia and by Galli- 
Valerio (jfS) in Switzerland; if the identifications are correct, this 
species can produce a severe, though rare, myiasis, which in one in- 
stance required the amputation of a hand. Auricular and gastro- 
intestinal myiases have also been attributed to this species. 

The literature on this species is abundant, but much of it is based on 
mistaken identifications. This is especially true of the non-European 



8 This species has been included in the key because it has been confused in litera- 
ture with P. cuprina. The differentiation between these species is mainly one 
of relative measurements; biologically, however, P. pallexeenx seems to be purely 
saprophytic 
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literature. Consequently, statements concerning the biology and the 
role as a parasite must depend upon the correctness of the identifica- 
tions. 

LUCILIA ILLUSTRIS (Meigen) 

Synonymy. — Tins species 1ms been confused with L. cnrxfir, and much of the 
literature in the name of Mint species really refers to illnnths. 

RKcooNrno.N Charactkbs.- — Adult: This is a bluish-green species; the wings 
are hyaline; there are two pairs of postsutural acrost icals, the anterior pair l>eing 
farther forward than the middle pair of postsutural dorsoeentrals. The females 
are difficult to distinguish from cnr*ar, hut the males have a smaller hy|K>pyg- 
ium which is not so strongly shining, and the anterior forceps are simple at tin- 
end. The froutalia in the male are evident for their entire length, or at most only 
briefly evanescent. Length. G O nun. Larva: The mature larva has a heavily 
pigmented area below the jiosterior end of the ventral horn of the cephalo- 
pharyngeal skeleton; the posterior spiracles are comparatively large and heavily 
pigmented; the peritreme is prominent, with well developed inward projections 
between the outer and middle slits. 

CfKouicAi'iiicAL Distkiiu i i«»n.— Nearctic Region : Alaska. Yukon, Prince Edward 
Island, New Brunswick. Quebec, Ontario, Saskatchewan, Alberta, British Co- 
lumbia, Maine, New Hampshire, Vermont. Massachusetts, Rhode Island, Con- 
necticut. New York. New Jersey, Pennsylvania, Maryland. Virginia, North Caro- 
lina, Georgia. Mississippi. Ohio. Michigan. Indiana. Minnesota. Wisconsin. Iowa, 
Missouri, South Dakota. Kansas. Texas, Montana, Idaho, Colorado, Utah, New 
Mexico, Washington. Oregon, California. Neotropical Region: Mexico, i'alae- 
arctic Region: Scotland. England, France. Netherlands, Belgium, Sweden, Ger- 
many. Czechoslovakia, Rumania, Bulgaria, Russia (north to Moscow), China, 
Manchuria. .la pan. Oriental Region : India. Burma. Australian Region : Queens- 
land, New Zealand. 

Biology and Pathogenesis.— The larva is sometimes found in excre- 
ment and garbage, but it most frequently occurs in carrion. It is nor- 
mally a scavenger, but. if the identifications are correct, it occasionally 
becomes parasitic. Hall (Jiff) cites Kingseote's report of larvae of this 
species killing young foxes by a suhdermal myiasis. Human cases re- 
ported include myiasis of an open wound in the leg of a man in Sas- 
katchewan, Canada, and myiasis of an ulcer on the side of the head 
of a man in Philadelphia. 

PHAENICIA CUPRINA (Wiedemann) 

Synonyms. — LiiriJiu vui>rimt (Wiedemann): Lucilia nrm/ricrphaUi Macquart. 
Some records of Phacniciu xcricuta belong to this speei«>s. 

Recognition Cjiara< rats.— Adult : This is a metallic-green tly, usually with 
coppery reflections, although a bright -green phase may occur in widely separated 
parts of its range. The parafrontals of the female may be bare on the lower 
half or may have five scattered hairs in not more than two irregular rows. On 
the abdominal sternites of the male are tufts of hair which are much longer than 
that of the rest of the abdomen. There is one anterodorsal bristle on the middle 
tibia. Length, «>-S nun. Larva: The larva, according to Fuller P- is 
similar to that of L. wricutu : the antennae are much less obvious, and the |m>s- 
terior spiracles differ in having a thicker peritreme, shorter and broader slits, 
and a more rounded shape. 

(Jkookachicai- Disthiui tion. - Oriental Region: India. Chagos Islands, Singa- 
pore, Hiiriua, French Indochina, Sumatra, Timor. Ethiopian Region : French 
Guinea, Italian Somaliland. Belgian Congo. I'ganda, Kenya. Southern Rhodesia, 
CajM* of Good IIoi>e, Madagascar. Seychelles, Mauritius, Cargadoes Islands. 
Australian Region : Western Australia, Queensland. Canberra, New South Wales, 
Victoria, New Hebrides, Fiji, Hawaiian Islands. 

Biology and Pathogenesis. — This species is primarily a scavenger, 
although in some parts of the world, notably Australia, t lie parasitic 
habit has become strongly developed. The eggs hatch within a day's 
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time under usual conditions. The larva feeds for 4 to 0 days; after a 
resting and wandering period, which may vary considerably with 
the seasons, it enters the ground to pupate. The pupal period, under 
summer conditions in Australia, lasts about a week. The life cycle, 
from egg to adult, takes about 2 weeks; another week to 10 days must 
elapse before the female is ready to oviposit. 

This is the most serious of the Australian sheen maggots, and may 
be the only one involved in such a role in the winter months. It is 
known to oviposit in wounds of other animals in other parts of its 
range. Several records of wound myiasis in man from various parts 
of Africa have been published. 

PHOENICIA SER1CATA (Meigen) 

Thf Giwn-r.ottl*' Fly; th«- Kntrllsh Shwp Fly 
Synonym. — Lm-ilia scricntn (Meigen). 

Recognition Chakactkhb.— Adult : This is a metallic-green fly, often with 
yellowish or coppery reflections; the genae :ire exceptionally wide, being about 




Figure 41. — Phoenicia svricata: A, Larva ; B, posterior spiracles or larva. (Alter 

Smit (/J.l p. -iM).) 

one-third the head height in the male and two-fifths the head height in the female ; 

the front of the male, at its narrowest, is about one-eighth to one-ninth the head 

width. The paral'rontals of the female bear a number of scattered setulae In 

several irregular rows. Length, «-!).."» mm. Larva ( fig. 41, A ) : The mature larva 

is about 14 mm. in length, slender and cylindrical, and deep cream tinged with 

pinkish or purple. The spines are very small. The posterior spiracles (flg. 

41, B) are pear-shaped; the peritreme is thinner and the slits longer and more »' 

slender than in /'. * ninhia. 

CiKoouaphicai. Disnuin i iox.--Nearctic Region: Alaska, Yukon. Quel**. On- 
tario. Alberta. British Columbia, Maine. New Hainiishire, Vermont, Massachusetts, 
Rhode Island. Connecticut, New York. New Jersey, Pennsylvania, Maryland, 
District of Columbia. Virginia. West Virginia. North Carolina, Georgia. Florida, 
Alabama. Mississippi. Tennessee, Ohio. Michigan, Indiana, Illinois, Minnesota, 
Wisconsin, Iowa. South Dakota, Kansas, Louisiana, Texas, Montana, Idaho, 
Colorado. Ftah, Nevada, New Mexico, Arizona, Washington, Oregon, California. 
Neotropical Region: Mexico. Guatemala, Bermuda, Paraguay, Argentina. Palae- 
arctic Region: Ireland. Scotland, Wales. England, Portugal. Spain. Franco, 
Netherlands, Belgium, Italy. Corsica. Sardinia, Sicily, Sweden, Denmark, Ger- 
many, Czechoslovakia, Austria. Hungary, Yugoslavia. Rumania, Bulgaria, Greece, 
European Russia (southern half to Moscow), Azerbaijan, Azores, Canary Islands, 
Madeira. Morocco, Tangier, Algeria, Tunisia, Libia. Egypt, Turkey, levant States, 
Dodecanese. Arabia, Iraq. Iran, Southwest Mongolia, China, Japan. Oriental Re- 
gion : India (North-West Province), Ceylon. Ethiopian Region: Gold Coast, Eri- 
trea. Ethiopia, Italian Somalilnnd, Angola. Kenya. Mozambique. Northern and 
Southern Rhodesia, South-West Africa, Transvaal, Natal. Orange Free State, Caiie 
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of Good Hop?. Australian Region : Western Anstralin, South Australia. Qneens- 
luml, Canberra, Now South Walt's, Victoria. New Zealand. New Hebrides ( Espiritu 
Santo Island), Wake Island. Hawaiian Islands. 

Biology and Pathogenesis. — The female deposits her eggs in a 
mass on or near the food substance. Sometimes two or more females 
may produce composite masses on the same wound, and such aggregate 
masses may contain thousands of eggs. The larva undergoes three 
molts: after a feeding period of l\[> to IM/o days, it seeks a favorable 
place in the soil to pupate. Development is more rapid under warmer 
conditions, and under unfavorable circumstances pupation may be" sus- 
pended for months. Probably as many as eight annual generations 
may occur in localities where breeding is continuous throughout the 
y year. Hibernation takes place chiefly in the larval stage. 

The common breeding medium is carrion, although larvae have been 
reared from manure and from garbage. This species is frequently 
attracted to ill-smelling sores ami soiled wool, and is one of the princi- 
* pal sheep-maggot Hies in the British Isles, South Africa, and New 

Zealand. It has also been known to attack man in Europe. Africa, 
and Asia, and may produce a serious form of wound myiasis. The 
young larvae feed near the surface, but older larvae may bore deeply 
into healthy tissue. Onorato (.%') records cases of infestation of the 
ear and sinuses which were not previously diseased. Other cases of 
auricular myiasis have been recorded. The virulence of different 
strains varies. A Chinese strain is said to be particularly serious, 
whereas in America this species seems to confine its attacks to diseased 
tissue; in fact, it is the species most commonly used in wound therapy. 
Records of this species in enteric myiasis have been published, but 
they should not be accepted without further substantiation. 

The literature on this species is voluminous. 

The Genus CYNOMYOPSIS Townsend 

This is a genus of moderately large, metallic-blue flies. The eyes 
are bare; there is no facial carina; the parafacials are setose on the 
upper part ; the arista is long haired above and below as far as the 
apical third or fourth, the cilia, however, being somewhat shorter 
below than above; the male lacks reelinate front o-orbitals. The 
lower squama is rather wide, pilose above, and truncate posteriorly; 
there are two postsutural acrosticals and three lateroscutellars. 

CYNOMYOPSIS CADAVERINA (Robineau-Desvoidy) 

Stnontm. — Cynomya (or Vymmiyia) carta vrrina Roblneau-I >esvoidy. 

Recognition Characters. — Aduli : The head is black above, covered with dense 
silvery to brownish pollen; the face and anterior parts of the cheeks are yellow- 
ish to reddish brown; the thorax is bluish black; the abdomen is shining blue 
green, with iH>llen visible only from behind. Length. 4 mm. Larva: In the 
mature larva the anterior spiracle terminates in 7 to 10, usually 8, fingorlike 
processes; the posterior spiracle is somewhat pear-shaped, with a moderately 
thick jieritreme. 

(<KooHAi'iii(-AL Disruitu'TioN. — Nenrctic Region: Greenland. Alaska. Yukon, 
Northwest Territories (Ratlin Island, Southampton Isla nd), Labrador, New 
Brunswick. Quebec (north to Akipatok Island in Ungava Ray), Ontario, Mani- 
toba, Saskatchewan. Alberta. Rritish Columbia, Maine, New Hampshire. Massa- 
chusetts. Rhode Island, Connecticut. New York, New Jersey. Pennsylvania, 
Maryland, District of Columbia, Virginia, West Virginia. North Carolina, Georgia, 
Louisiana. Ohio, Michigan, Indiana, Illinois. Minnesota. Wisconsin. Iowa, Missouri, 
North Dakota, South Dakota, Kansas, Oklahoma, Texas, Montana. Idaho, Colo- 
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rado. Arizona. Washington, Orison, California. I'alnenrc-tic Region: "Northern 
Europe" ( Eiirierleiii I . 

Biology and Pathogenesis. — The larvae normally breed in car- 
rion. As many as -25 to 50 eggs may he deposited at a time, although 
the number is usually .smaller. In the warmer nails of its range the 
adults appear in early spring and kte autumn; they may enter houses 
in considerable numbers at such times. They are attracted to carrion 
in an advanced stage of decomposition. 

A number of cases of wound myiasis in man and other warm- 
blooded animals have been reported, but the role of this fly seems to be 
that of a secondary invader in old and pustular lesions and conse- 
quently of little importance in destroying tissue. 

* 

The Genus CALLIPHORA Robineau-Desvoidy and Related Genera 

The genus Calli plana, broadly viewed, is of world-wide distribution 
and includes the well-known larger blowflies or bluebottle flies. In p 
the Australian Region thi< group is well represented, and several of 
the species are important sheep maggots. Townsend has restricted 
the genus to C. vmnitoria and its relatives. Certain workers on the 
Australian fauna have adopted several of his restricted groups in a 
subgenerie sense, and, with the present tendency, these will probably 
be considered valid genera by many students in the near future. 

The genera grouped together under this heading agree in the follow- 
ing characters: The facial carina is vestigial or lacking: the eyes are 
bare (except in C. quad rhiuicitlata) ; the mesonotum behind the suture 
is not flattened on t lie disc : the lower squama is pilose above; the wings 
are hyaline, without definite clouded bands or areas; and the remigium 
is bare above. Certain other genera, such as Cynomyopxi*. also posses* 
this combination of characters, but the key to species and restricted 
genera will exclude them. 

Pathogenesis. — Three species of Calliphora (in the strict sense) 
have been recorded in human myiasis. The other species treated here, 
in the genera Adichoxiops. Xt opolh tua. and AttaxtrHorh'tna, are Aus- 
tralian sheep maggots which have not been reported in human myiasis 
but may conceivably become so involved. Their inclusion here is justi- 
fiable only on this suspicion : reference to the Australian sheep-maggot 
literature will yield much information on their biologies. 

Literature. — The amount of taxonomic literature on this genus is 
great; the following will be useful: For the North American species, 
Hall (49); for the Australian species. Hardy : for the adults 
and larvae of the New Zealand species, Miller (fflt) ; and for the larvae 
of the Australian species. Fuller (41. p. 78) . A large amount of litera- 
ture on the Australian sheep-maggot problem is available: an im- 
portant bulletin on this subject is the report of the Joint Blowfly Com- 
mittee (Tillyard and Seddon, 14$) . 

Life Histories. — Normally the blowflies, such as those belonging to 
Cynomyopsix and related genera, are scavengers feeding on decaying 
animal matter: sometimes they invade the diseased tissue of wounds 
or adjacent healthy tissue, and rarely other breeding media are chosen. 
The adult flies nuiy be attracted to flowers, feces, overripe fruits and 
other decaying vegetable matter, fresh or tainted meat, and sores of 
living animals. The females are oviparous. Development is usually 
rapid, the third larval stage often being attained on the second or third 
day after hatching. 
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Larva. — In the third-stage larva the posterior spiracles have a com- 
plete peritreme, within which the button is situated, and accessory 
oral hooks are present (Hg. 0, C). 

KEY TO RESTRICTED GENERA AND SPECIES 

1. Eyes distinctly pilose; parafacials bare on lower balf; about 0 latero- 

scutellars ( AdirhiMhtps) quadrimaculata (Swederus) 

Kyes bare 2 

2. Abdomen olivaceous inarinorate and not metallie; anal segment and 

venter with stiff pale hair {\<op<>ll<nia) 3 

AlKlomen metallic green, bluish, or violet, at least in the middle 7 

3. Male with the upper eye facets much larger than the lower and with the 

eyes almost contiguous ; female fr«»nr very wide, much wider than 

long __ . _ _ 4 

Male with the upper and lower eye facets not strongly contrasting in size; 
female front about as wide as long ft 

4. Australian species stut/ia (Fabricius) 

Now Zealand species Itumua (White) 

5. Three pairs of presutural acrosticals, the hind pair being very near to 

the suture. _ auxtrntig (Boisduval) 

Two pairs of presutural acrosticals, the hind pair being remote from 
the suture fl 

6. Eyes of male separated by the width of the ocellar triangle; frons of 

female broader than long ( ratio, 2(5 : 20) ; frontal orbits with a strongly 

silvery sheen . _. . - rufipix (Mat-quart) 

Eyes of male separated by twice the width of an myelins; frons of female 
as long as broad ; frontal orbits with a golden sheen faihix < Hardy) 

7. AlMloinen yellow on the base, sides, and venter, less so on anal segment; 

epi stoma strongly warped; legs mainly yellow ( Anaxtellorhina) 8 

Abdomen green, bluish, or violet, without yellow areas; epistoma not so 
strongly warped: legs wholly black; arista plumose practically to the 
tip; 3 Bternopleurals : frnntals stopping practically at the bases of 
the antennae; scutellum with 4 or more strong lateral bristles. 
{Calliphora) 5) 

8. Abdominal stripe blue-green, with yellow pollen on the fourth ter- 

gite augur (Fabricius) 

Abdominal stripe vivid blue, with white pollen on the fourth ter- 
gite nociva (Hardy) 

9. R ticca reddish on anterior half or more; basicosta often yellow to 

yellow-orange vicinu Kobineau-Pesvoidy 

Rucca entirely black, the facial grooves, however, yellow to orange 10 

10. All hairs of bucca black; basicosta silvery crot-ripnlpis .Jaennhke 

The longer hairs on the posterior part of the bucca orange; basicosta 
black vnmiloria (Linnaeus) 

ADICHOSIOPS QUADRIMACULATA (Swcderua) 

Synonym.— Calliphora qutidrimaculnta ( Swederus ) . 

Geographical Distribution.— Australian Region: New Zealand, Auckland 
Ishmds, < iiinpbcll Islnnd. 

Pathogenesis. — This is a sheep maggot of minor importance in New 
Zealand. It is extremely common in human dwellings. 

NEOPOLLENIA STYCIA (Fabricius) 

Tho LarK»» Krown Hlowfly : the Golilen-liniml Blowfly 

Synonym. — Calliphora xtjwia (Fabricius). 

(■kograpiiical Distkibit-ion.-- -Australian Region: Western Australia, South 
Australia, Queensland, New South Wales, Canberra, Victoria, Tasmania. 

Pathogenesis. — This is one of the more important sheep maggots in 
Australia and is a primary parasite. 
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NEOPOLLENIA LAEMICA (White) 

Synonym. — Calliphora lavmiva (White). 

Geographical I HsiKiKUTioN .— Aust roliuii Region : New Zealand and adjacent 
islands. 

Pathogenesis. — This is one of the two most import a i it sheep mag- 
gots in New Zealand and is a primary parasite. During warmer 
weather it is 1 a rvi parous, though at other times oviparous. It occurs 
commonly in houses. 

NEOPOLLENIA AUSTRALIS (Boisduval) 

The Western Australian Brown Blowfly 

Synonym. — Calliphora a antral in (Itoisduvnh. « 
Geographical Dihtriuution. — A ust ia liji ii Region: Western Australia. 

Pathogenesis. — This is an important sheep maggot and a primary 
parasite in Western Australia, where it replaces X. xtyyia. 

NEOPOLLENIA RUF1PES (Macquart) 

Synonyms. — Calliphora rufiprx ( Mat-quart l.KJVil : Calliphora hilli Pat ton. 

Geographical Distribution. — Australian Region: South Australia. New South 
Wales. Victoria, Tasmania, New Zealand. It is said to be a coastal species 
in Australia. 

Pathogenesis. — This is a sheep maggot of minor importance. 

NEOPOIXENIA FALLAX (Hardy) 

Synonym. — Calliphora foliar Hardy. 

Geographical Disiuiut-TtoN— Australian Region: Canberra, Queensland. 

Pathogenesis. — This is a sheep maggot of minor importance: how- 
ever, at times it may be a primary parasite. 

ANASTELLORHINA AUGUR (Fabricins) 

The Lesser Brown Blowfly 
Synonym. — Calliphora augur < Fabricius I. 

Geographical Distimiu tion.— Australian Region: Western Australia, South 
Australia, Queensland. New South Wales, Canberra, Victoria, Tasmania, New 
Caledonia, Timor, New Guinea. 

Pathogenesis. — This is one of the more important sheep maggots in 
Australia and is a primary parasite. v 

ANASTELLORHINA NOCIVA (Hardy) 

Synonym— Calliphora nocira Hardy. 

GwKiKAi'HUAi, DisriJim-TioN— Australian Region: Western Australia, Sotitn 
Australia, Queensland, New South Wales, Canberra, Victoria. 

Pathogenesis. — This is a sheep maggot of minor importance in 
Australia. 

CALLIPHORA VICINA Robincau-Desvoidy 

The i:iirtt|n :m Kluoliottle Kly 
Synonym. — Calliphora cnjthrovrphala (Meigen). 

Recognition Characters. — Adult : This is a robust fly, usually measuring 
9-11 mm. in length. The head is black above, the anterior half or more of the 
bueca ami the lower part of the facials being reddish yellow; the front of the 
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female is about one-third, that of the male about one-tenth, the width of the 
bend. The thorax is blnck, its dorsum with dense grayish pollen ; there are two 
postsuturnl intni-aliirs : the scutellum hoars at least four pairs of strong lateral 
bristles. The abdomen is blue with silver.v tesselation. Larva : The mature larva 
is ii bout 17 mm. in length and wliitish to yellowish. Segments 2 to 9 have 
complete anterior spinulose hands. The anterior spiracles end in 7 to 9 processes ; 
the posterior spiraeular plates are subeircular and are separated by approxi- 
mately the diameter of one plate; the peritreme is broad and is completely 
sclerotized ; its inner outline between the slits is distinctly scalloped. 

Gkouiuphical Distkihi'tion. — Widespread throughout the tenii>ernte parts 
of the world. Nea relic Region: Greenland, Alaska. New Brunswick, Quebec, 
Ontario, Albertii, Bi'itish Columbia. Maine, New Hampshire, Vermont, Massa- 
chusetts, Rhode Island, Connecticut, New York, New Jersey. Pennsylvania, Mary- 
land, District of Columbia. Virginia. North Carolina, Georgia. Florida, Alabama, 
Mississippi, Tennessee, Ohio, Indiana. Miunesotn, Wisconsin, Iowa, Missouri, 
South Dakota, Nebraska. Kansas, Arkansas. Louisiana, Oklahoma, Texas, Mon- 
tana, Idjiho, Colorado, Utah. Nevada, New Mexico. Arizona, Washington, Oregon, 
California. Neotropical Region : Mexico (south to Mexico City), Chile, Argentina, 
Patagonia, Tierra del Fuego, Falkland Islands. Palaearctic Region : Spitsbergen, 
Iceland, Ireland, Scotland, England, Spain. Frit nee. Netherlands, Italy, Corsica, 
Sardinia, Sicily, Malta, Norway. Sweden, Denmark, Germany, Poland, Czecho- 
slovakia. Austria, Hungary. Rumania, Bulgaria, European Russia (north to 
Arkhangelsk), Azerbaijan, Azores, Canary Islands, Madeira, Morocco, Tangier, 
Tunisia, Libia, Egypt, Levant States. Dodecanese. Syria, Iraq, Iran, Commander 
Island, China, Japan. Oriental Region: India (northern mountainous parts). 
Ethiopian Region: Cape of Good Hope. Australian Region: South Australia, 
New South Wales, Victoria. Tasmania, New Zealand. 

Biology and Pathogenesis. — Eggs are deposited on the breeding 
medium, where they hatch in a day's time or less. A female may 
deposit as many as ISO eggs at a tune, though she usually deposits 
fewer: she may produce from 540 to 720 eggs in her lifetime. The 
larva grows rapidly; under favorable conditions it is ready to pupate 
in about a week after oviposition. It then leaves the breeding medium 
and burrows into the soil, where pupation takes place, the pupal state, 
in the summertime, lasting from a week to 10 days. With allowance 



the cooler seasons and may remain active until November in north 
temperate latitudes. Hibernation probably occurs in the pupal stage. 
The normal breeding medium is carrion; eggs may be deposited on 
tainted meat. 

As a parasite on man it is uncommon, but inav at times produce 
severe myiasis. Entrance is obtained through diseased tissue. 
Onorato (00) cites two cases in the rectal region secondary to ulcers, 
one in the ear secondary to otitis, and one in the oral cavities secondary 
to stomatitis. Other cases on record show a preexisting diseased con- 
dition of the organ affected. The larvae may burrow deeply into 
healthy tissues and may be present in numbers up to 100 or more. It 
has been reported as a secondary sheep maggot of minor importance. 

This species has been accused of producing gastrointestinal myiasis, 
live maggots having been reported on several occasions from stools 
and vomit us under conditions which would seem to bar the possibility 
of subsequent infestation. If such records are correct, the larvae or 
eggs were probably introduced with tainted prepared meats. 



Recognition Characters. — Adult: The eyes are practically bare, those of the 
male being very short pubescent; the front of the male is very narrow; the 
cheeks are black-haired, the hairy parts also being black; the palpi and the 
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prothoraeie spiracle are orange; the abdomen is violet-blue in ground color. 
Length 8-10 mm. 

Gkoiikaimiical Distiihution. — Ethiopian Region : Eritrea, Kenya, Tanganyika, 
Month-West Africa. South Africa (Natal, Transvaal. Cape of Good Hope). Saint 
Paul Island. 

Pathogenesis. — A case of auricular myiasis has been reported from 
South Africa, and larvae have been recovered from the stool of a 
native child, also in South Africa. 

CALLIPHORA VOMITORIA (Linnaeus) 

Rkcognition Characters. — Adult: This species is similar in appearance to 
C. vieina, from which it may be distinguished hy the characters given in the key. 
The bueea is hhick. aln»ut half the eye height in the male ami two-thirds the eye 
height In the female, and is clothed with reddish-orange hairs; there are three 
postintra-alar bristles. Length 14 mm. Larva: The posterior spiracle Is 
similar to that of ('. vidua, but the inner margin of the peritreme between the slits 
is not scalloped. 

Gmx.raphm ai. Distribution. — Nearctie Region: Greenland. Alaska. Labrador, 
Quebec. Ontario. Alberta, Hritish Columbia, Maine. New Hampshire, Vermont, 
Massachusetts, Rhode Island. Connecticut. New York, New Jersey, Maryland, 
North Carolina, Indiana, Minnesota, Wisconsin, Kansas. Texas. Idaho. Colorado. 
Utah, New Mexico, Washington. Oregon. California. Neotropical Region: Mexico 
(highland), Bermuda (?). Palaea relic Region: Ireland. Scotland, England, 
Portugal. Spain, Prance, Netherlands. Italy. Corsica. Sicily, Norway, Sweden, 
Lapland (Swedish). Denmark. Germany. Poland. Czechoslovakia, Austria, Hun- 
gary, Rumania, Bulgaria. European Russia, Azores. Canary Islands. Madeira, 
Morocco, Libia, China. Japan. Oriental Region: India (northern part), Philip- 
pine Islands. Ethiopian Region : Cape of Good Hope. St. Paul, and Amsterdam 
Islands. Australian Region: Hawaiian Islands. In addition, it has been re- 
corded from various tropical regions and New Zealand, but these records are most 
probably erroneous. 

Biology and Pathogenesis. — The life history and habits of this fly 
are probably similar to those of C. ricina. It is primarily a carrion 
feeder; however, it may be attracted to ill-smelling sores or lesions, or to 
diseased body openings, in which case the larvae may penetrate deeply 
into the surrounding tissue. Cases of gastrointestinal myiasis have 
been reported. 

The Family GASTEROPHILIDAE 

This family has been treated by many authors as part of the 
Oestridae or I^arvaevoridae (Taehinidae), on the one hand, and of the 
Muscidae or Anthomyiidae, on the other. The present treatment con- 
forms with that of Comstock, Cur ran, Townsend, and other authors 
who consider the genus Ga*teropkilm % in the broader sense, either alone 
or together with some genera not of medical importance to man, as 
having family rank. For the purposes of this work, therefore, the 
family characters may be considered the same as those of the genus 
Gasteropkilus. 

The Genus GASTEROPHILUS Leach 

The name of the genus is sometimes incorrectly spelled Gastropkihw, 
as emended by Schiner {J31, p. 300). Townsend, in his Manual, di- 
vides it into four genera — Gasteropkihtx (in the strict sense), Pro- 
gastropkilw. Ilaemorrkoextrux* and Rhmogaxtrophilu*. 

In these flies the head is short and deep, clothed with conspicuous 
pile but with the bristles strongly reduced or absent. The antennae 
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are small, with a bare arista. The month parts are greatly reduced 
and nonfunctional, the ilv taking no food as an adult. The thorax 
is hairy but without well-developed bristles; the wing (Hg. 4*2) has an 
easily recognizable venation, with the subcosta and the branches of 
the radius running close to the costal margin, vein m n+2 running 
straight toward the posterior margin or slightly bowed downward 
but never with an upcurved bend, and vein 1st A reaching the wing 
margin. The membrane of the wing is crinkly and the nncrotrichia 
scarcely evident. The abdomen is elongated -oval, with the apex 
curved under; in some species the ovipositor is long and strongly re- 
curved beneath the abdomen. The adults in size and appearance bear 
a strong resemblance to the honeybee, and this resemblance is ac- 
centuated by the bee-like buzzing produced by their flight. 

Life Histories. — The normal hosts are horses and other Equidae. 
The adult is short-lived and takes no food. The female usually deposits 




Fioi-kk 42.—(hMtn-ophilux hactnoniwidalix, wing. 



eggs singly while in flight upon hairs on the body of the animal, the 
part of the body chosen being characteristic of the species of fly. The 
number of eggs produced by each female differs and is correlated 
somewhat with the chances of survival of the progeny. The first- 
sta^e larva, after hatching, makes its way to the mouth of the horse 
and buries itself in a pocket or tunnel which it forms in the epithelial 
tissue of the mouth or tongue. Details of the life histories vary with 
the species, but the parasite always completes its larval development 
in the stomach or intestine, is passed with the feces, and enters the 
ground to pupate. The period spent in the digestive tract of the 
horst» ranges from 8 to 11 months. 

Man is an accidental host, and in him the larva is almost always in- 
capable of developing beyond the first stage. He may become in- 
fested, while around horses, by the fly mistaking him as a suitable host 
for her progeny, or by his rubbing or petting an animal upon which 
the fly has oviposited. In man the larva, not finding the proper place 
in which to burrow and molt, enters the skin and wanders about in 
search of such a place, thus producing the characteristic symptoms of 
creeping eruption. 

Larva. — The first -stage larva (fig. 43) is elongated and fusiform, 
broadest in front of the middle; it is composed of V\ segments, the 
first or head segment being short and the thirteenth bearing the 
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spiracles, which in most species are located on short stalks. Each 
posterior spiracle has one opening. In the second instar the posterior 
end broadens in comparison with the anterior, the last segment be- 
comes retracted into the twelfth, and the posterior spiracles, no longer 
located on processes, possess *2 openings each. The third-stage larva 
(tig. 44) is robust and much broader behind than at the head end; 
the head segment is very short ; the last segment is as in the second 
instar, with 3 slits to each spiracle. The length of the larva is about 
1 mm. in the first instar, 1.5-7 mm. in the second, and 7-20 mm. in the 
third. 

Etiology and Pathogenesis. — Three species — namely, G. nasali* 
(Linnaeus), G. intestinalix (Degeer), and G. haeworrhoirfaHs (Lin- 
naeus) — have been accused of causing subcutaneous myiasis in man. 



The first-stage larva bores through the epidermis; the exact location 
of the tunnels in relation to t he layers of skin is variable, but the horny 
layer usually forms the roof of the tunnel and the epidermis or corium 
its floor. The tunnels are often serpentine and may cross and re- 
cross themselves; they appear as raised red stripes, which advance at 
one end and gradually fade out at the other. An intense itching 
sensation is usually felt. 

The larva usually advances about 1 to 2 cm. daily, the progress 
generally being more rapid at night. This infestation may end spon- 
taneously or at times by suppuration. 

The disease is known by various names, such as creeping eruption, 
creeping disease, larva migrans, myiasis linearis, rampant suhcuta- 
neous myiasis, hyponoderma, Hautmaulwurf (in Germany), and volas- 
satik (in Russia). All cases of creeping disease are not produced by 
Gaxti rop/t/lus, however; they may be due to Hypoderma or to nema- 
todes, and in some types of cases the etiological agent is unknown. 

Stomach parasil :-in may OCCIir in animals Other than the horse; such 




Figi ek 43. — First-stage larva : .1, 
(!axt< roi>hiliiM naxalix; H. (1. intcs- 
tinalix; C, (}. hat hi orrhoi (latin. 
( After Wells ami Knipling ( 1">1>, />. 
201).) 



Fi<ii bk 44. — Mature larva: .1. Gnx- 
trrophilus namlix: It. Q, int<sti- 
iiuHx; C, (!. hitcmorrhoiilalix. 
(After Wells and Knipling. ( /SW, 
li. 203).) 
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accidental hosts include dogs, hyenas, rabbits, and crows. At least 
two cases are on record of larvae of an unidentified species of Gaxtero- 
pliihts infesting the digestive tract of man and producing distressing 
symptoms. 

* For a case of ophthalmomyiasis see Ga-sterophMus intext'uuilk. 

Since the larva generally burrows in the superficial layers of the 
skin, it may usually be removed by a very simple operation not requir- 
ing a local anesthetic and without injury to the blood vessels. Ordi- 
narily it is difficult to locate the larva, which is not always found 
at the extreme end of the burrow. Austmann (S) used, with complete 
success, Lombard's method of clearing the epidermis by applying 
ordinary clear machine oil around the end of the burrow; he then was 

+ able to remove the larva with the point of a needle. A discussion of 

various types of treatment that have been used is given by Austmann. 

Literature. — For important references to parasitism of man by 
Ga.sterophUuH, see Austmann (<V), Seguy (MV), and Pavlovsky and 

* Stein (112) ; for an extensive discussion of the biology and immature 

stages, see Dinulescu ; for a taxonomic treatment, including keys 
to at least the three species of medical importance and extensive 
descriptions, see Wells and Knipling ( 7.-7.9) ( in English), Seguy 
(in French), or Paramonov (U7) (in Ukrainian). 

KEY TO SPECIES 

ADULTS 

1. Wings clouded with a median band and 2 isolated spots near the apex 

(11;:. 4"») : lower sijuama no larger than the upper 1; pile of abdomen 

short and inconspicuous, never busby. . . . __ iitiixt innlis (Degeer) 

Wings unclouded; lower squama distinctly larger than the upper 1; 
abdomen in unrubbed specimens with considerable long bushy pile, at 
least at the base _ _ _ 2 

2. Win nii distant by much more than its length from cross vein r-ni 

(fig. 42)---. hncmorrhoiilalix (Linnaeus) 

Vein »<„ nearly meeting the cross vein r-m <cf. iiitextinulix, fig. 4."i) 

tin snl is (Linnaeus) 

THIRD-STAGE I.ARVAK 

1. Spines on the anterior margins of the segments arranged in a single row 

(tig. 44, .!)_-. niisnlix (Linnaeus) 

Spines on the anterior margins of the segments arranged in n double row, 
those of the front row being the more strongly developed 2 

2. Spines small, tapering to a line point; spines lacking on at least the 

middle half of the dorsum of segment 10 and mi the entire dorsum of 

segment 11 (fig. 44, (•).. .... . hn* niorrhoiilulix (Linnaeus) 

Spines larger and stronger, blunt at the apices; only 1 or 2 pairs of spines 
lacking on (lie dorsum of segment 10: segment 11 with 1 to ."> spines 
above the lateral line on each side (tig. 44, Ii) iiitextinulix (Degcor) 

FIRST-STAGE LARVAE 

1. Spines at the anterior margins of the segments in one closely set row; 

body with some long scattered hairs; hooks on the ventral side of 

segment 2 very long ( lig. 4,'f, 4> nuxnlix (Linnaeus) 

Spines at the anterior margins of rhe segments in 2 rows: body with at 
most short, inconspicuous hair; hooks on the ventral side of the second 
segment not especially long, that is. no more prominent than the spines. 2 

2. Larvae straplike, subfusiform (lig. 48. II) intextinnlix (Degeer) 

Larvae less elongated, fusiform (fig. 43, C) hemorrhoidal ix (Linnaeus) 
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GASTEROI'HILUS INTESTINALIS (Degeer) 

The Common Horse Bot : the Nit Fly 
(Fig. 45) 

Synonym. — Qastcrophilutt cqui (Clark). 

Recognition CHARACTERS. — Adult : This is a brown ish-yellow fly; the thorax 
is somewhat darker than the head and abdomen; the latter may be marked with 
rather indefinite blackish spots and bands. The wings are marked with a 
grayish cross hand at the middle and two spots at the apex. The hair of the 
abdomen is short and not very conspicuous. Lenth 12-17 mm. Larva : The 
newly emerged larva (llg. 43, It) is straplike and fusiform, tapering to both 
extremities; it is about 0.87 mm. in length, but may attain a length of 2 mm. 
or more before the completion of the stage. The color is translucent white. 
The posterior spiracles are borne at the end of prominent fleshy processes. The 




FiOURE 45. — (laHtirophUus intcsthwlis, adult female: A, Dorsal view; It, sketch 

of side view. 

second segment vent rally bears a number of spines, which are, however, no 
longer than some of t lie spines on the anterior margins of other segments. The 
third-stage larva (fig. -14, It) may be recognized by the characters given in the 
key. 

Geographical Distribution. — Nearetic Region: New Brunswick, Quebec, 
Ontario, Manitoba, Saskatchewan, Alberta, British Columbia, Maine, New 
Hampshire, Vermont, Massachusetts, Connecticut, New York, New Jersey, Mary- 
land, Virginia, North Carolina, Mississippi, Ohio, Michigan, Illinois, Minnesota, 
Wisconsin, Iowa. Missouri. North Dakota, South Dakota, Nebraska, Kansas, Okla- 
homa, Texas, Montana. Idaho, Wyoming. Colorado. Utah, New Mexico, Arizona, 
Washington, Oregon, California. Neotropical Region : Jamaica, Venezuela, Brazil, 
Chile, Argentina. Palaearctlc Region: Scotland, England, Spain, France, Nether- 
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lands, Switzerland, Italy, Sicily, Sweden. Denmark. Germany. Austria, Rumania, 
Bulgaria. Russia (widespread). Canary Islands, Morocco. Algeria. Tunisia, 
Kgypt, Turkey. Iraq. Iran. Silwria (Tomsk. Yenisseisk. Irkutsk, Transhnikal. . 
Yakutsk, East Coast Province), Mongolia. China. Japan. Oriental Itcgiou : 
India (Madras). Ethiopian Region: Senegal, French Guinea, Gold Coast, 
Nigeria, Lake Tchad. Anglo-Egyptian Sudan, Eritrea, Belgian Congo, Kenya, 
Zanzibar, South Africa (Transvaal, Cape uf Good Hope). Australian Region: 
New South Wales, Tasmania, New Zealand. Hawaii. 

Biology and Pathogenesis.— On the normal host, the horse, the eggs 
are laid on hairs on various parts of the hody, particularly on the 
inside of the knees. They are ready to hatch in about 7 days; however, 
hatching does not take place unless the eggs are rubbed by the warm 
lip of the horse as it bites itself in an attempt to soothe the itching 
presumably produced by the movements of the unhatched larva in the 
eggs attached to the hairs. In the absence of such a st imulus the larvae 
may remain alive in the eggs for as long as :i months. The newly 
hatched larvae adhere to the horse's moist lips and soon penetrate the 
mucous coverings of the lips and tongue. Each female produces a 
large number ot eggs, counts bv various authors ranging from 397 to 
1,046. 

A number of cases of parasitism of man by this species in Europe, 
particularly in Russia, are on record; cases are also known from North 
America. According to Austmann. cases in man tend most frequently 
to occur on the extremities. Of the species of Gaxterophitw known to 
attack man, this one apparently does so most frequently. 

Anderson (3) records a case of a larva of G. intestinal it in the 
posterior chamber of the eve: however, it died there and did not cause 
any permanent damage. 

GASTEROPHILUS HAEMORRHOIDAUS (Linnaeun) 

Tin- No8<> But : Uh« Nose Kly : the Red tailed Hot 

Synonym. — Haeinnrrhnr.stnis havmon-hoUhiU* (Linnaeus) of Townsend's 
Manual. 

Recognition Ohakactkks. — Adult: The head is yellow. The thorax and nb- 
ilomen are mainly hlackish in ground color; the pile is chiefly pale, except that 
the thorax and abdomen are each crossed hy a hand of black pile dorsally; the 
pile of the abdomen is reddish beyond the black cross band. The wing is tin- 
spotted; the venation is as in figure 42. Length about 12 mm. Larva: The 
larva may be distinguished by the key characters and figures 4M. C and 44, C. 
The first-stage larvae are shorter and somewhat more robust than those of G. 
int( sttHUlis ; when first hatched they are also somewhat smaller (about 0.;"»9 mm.). 

UEooRAi'incAi. DiSTRim HON.— Nearctic Region: Manitoba. Saskatchewan, 
Alberta, British Columbia, Virginia, Illinois, Minnesota, Wisconsin. Iowa, Mis- 
souri, North Dakota. South Dakota, Nebraska, Kansas, Montana, Idaho, Wyoming, 
Colorado, Utah, Washington, Oregon. Neotropical Region: Venezuela. Argentina. 
Palaearetlc Region: Scotland, France, Netherlands, Italy, Corsica, Sicily, Malta, 
Sweden, Denmark. Germany, Austria, Rumania. Bulgaria, European Russia, 
Azerbaijan, Morocco, Turkey, Palestine. Iraq. Siberia (Tomsk. Yenisseisk, 
Yakutsk, Transbaikal). Mongolia, China. Oriental Region: India. Ethiopian 
Region: French West Africa. Belgian Congo. Kenya. Australian Region: Aus- 
tralia, Tasmania, New Zealand. 

Biology and Pathogenesis. — In the normal host, the horse, the eggs 
are deposited on hairs on the lips and around the mouth. The number 
of eggs produced by each female is relatively small. 51 to '208, accord- 
ing to various counts but their survival ratio is relatively high. 

The warmth and action of the saliva bring about a rapid hatching 
in 2 to 4 days: the young larvae then penetrate the skin of the lip and 

7r>2113°— 4R 7 
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work toward the mucous lining of the mouth, the subsequent migration 
to I lie stomach taking about a month. 

Known cases of parasitism in man are not common, but several have 
been recorded within the range of this species in North America and 
Europe. According to Austmann, cases in man tend to occur most 
frequently on the face and buttocks. 

GASTEROPHILUS NASA LIS (Linnaeus J 

Tin* Throat But ; the Chin l-'ly 

Synonyms.— Qtmtvrophihm xH tcrinux (Clark) ; Rhinoyostrophilus nasalis ✓ 
(Linnaeus) of Townsend's Manual. 

Ukcoonition Chakactkhn. — Adult , : The body is mainly blackish or brown ish- 
blaek in background, the head, however, l>eing reddish yellow; the pile is chiefly 
pale, that of the thorax being mainly reddish yellow, and that of the abdomen * 
whitish or pale yellow, with a broad band of black pile crossing the intermediate 
segments. In the wing the two basal cells are of approximately equal length, the 
vein tth being nearly even with the cross vein r-m. Length 10-1") mm. Larva: 
Readily distinguishable from C harmorrhoidaliM and d. intettinali* by the char- v 
actors given in the key and by figures 4H, A and 43. R. The first-stage larva is 
much more slender, more nearly cylindrical, and more supple than the two 
species just mentioned. 

Ukookaphicai. DiSTitiiirriON. — Nearctic Region: Nova Scotia, Northwestern 
Territory, Quebec, Manitoba, Saskatchewan, Alberta, British Columbia, New 
York, New Jersey, Maryland, Ohio. Michigan, Illinois, Kentucky. Minnesota, 
Iowa, Missouri, North Dakota, South Dakota, Nebraska, Kansas, Oklahoma, 
Texas, Montana, Wyoming, Colorado, New Mexico, Arizona, Washington, Oregon, 
California. Neotropical Region: .Jamaica, Puerto Rico, Antigua, Venezuela, 
Chile, Argentina, Panama. I'alaearctic Region: France, Netherlands, Italy, 
Denmark, Germany. Austria. Rumania, Bulgaria. Euroj>eau Russia (widespread, 
southern part), Morocco, Egypt, Cyprus, Turkey, Iraq. Siberia (Tomsk). Turk- 
estan, Semi retch je. Mongolia. China. Oriental Region: India. Ethiopian Re- 
gion: French Guinea. Kenya. South Africa ( Transvaal, Natal. Cape of Good 
Hope). Australian Region: Australia (Queensland). Tasmania, New Zealand, 
Fiji, Hawaiian Islands. 

Life History and Pathogenesis. — On the normal host, the horse, the 
eggs are deposited on hairs beneath the jaws. Each female produces 
on an average about 450 to 500 eggs, the number in various counts 
ranging from 304 to 518. The larvae hatch in about (5 days and crawl 
into the horse's mouth, where they enter the mucosa of the cheeks or 
form pockets between the molar teeth, to complete the first instar. 

This species has been accused of producing myiasis in man, but rec- 
ords of such may be the result of misidentifieation. 

The Family CUTEREBRIDAE 

This family is here considered in the sense used in Townsend's 
"Manual of Myiology"; it is approximately equivalent to the Cutere- 
bridae of Cumin's "'North American Diptera." except that that work 
omits the ^enus (\ }>h< n< my'ia and consequently the characterization 
of the family is not complete. 

These flies are rather large ; the more typical ones are bare or clothed 
with short hair, which may, however, form dense patches or even 
cover the thorax; one genus, Cephencmyia, resembles the bumblebee 
in appearance. The face is sunken, sometimes with a carina; the 
clypeus is narrow; the mouth parts are small or rudimentary, the 
flies being unable to take food in the adult stage. The chaetotaxy is 
usually undeveloped. The squamae are large; there is no 
postscutellum. 
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The larvae exhibit generic differences, but agree in several important 
respects. There is but one pair of mouth honks, which are persistent 
through the last stage; the antennae are short and blunt, and bear two 
ocelluslike sclerotized structures at their apices; the anterior spiracles 
are present in the later stages; the posterior spiracles in the mature 
larva are prominent and oval or kidney-shaped, with or without a dis- 
tinct button. 

The larvae parasitize various mammals, only under abnormal cir- 
cumstances living on nonmammalian hosts. They live either in the 
cavities of the head (Cupfu n< nujia) or in furunc'ulous subcutaneous 
tumors. 

KEY TO GENERA 

ADC ITS 

1. Long-haired, bumblebeelike species ; mouth parts very greatly reduced 

and not contained in an oral groove; ventral membrane of abdomen 

not exposed Crpfu ncmi/in Latreille 

Short though sometimes densely haired speeies, not bunihlebeelike in ap- 
pearance; mouth parts somewhat more conspicuous and set in a dis- 
tinct longitudinal oral groove: ventral membrane of abdomen exposed. - 2 

2. Face only moderately excavated, with a distinct carina ; tarsi broadened 

and flattened ; large species, over 15 mm. and frequently over 20 nun. in 
length, often with more or less conspicuous dense pale hair on the 

thorax Cutcrcbm Clark 

Face deeply excavated, without a carina; tarsi not broadened and lint - 
tened; species smaller than 15 mm. in length, and without conspicuous 
dense pale hair___.. Dwuatobia Brauer 

M ATt'KK I.AKVAK 

Elongated, cylindrical to club-shaped species, with patches of strong spines; 
last segment strongly developed, the posterior spiracles flush with its 
truncated ajiex, and a prominent conical extension below and beyond the 
spiracles (tig. 53) Cephenemyia Latreille 

Thick, ovoid species, thickly set with spines or scab's; last segment short, 
the posterior spiracles set in a shallow spiracular cavity Cutcnbni Clark 

Elongated, pear-shaped sperios, provided with rings of strong hooklike spines 
on the thicker median segments; posterior spiracles set in a deep spiracular 
cavity (lig. 50) ._ £ JJcnnalobia Brauer 

The Genus CUTEREBK A Clark 

KntiMt Hot* : Kitl.bit Wjirhles: Kodent Iiots 

This genus, strictly American in its distribution, contains a number 
of species which parasitize rodents and lagomorphs. Ilau (10) and 
Townsend (/•>>) have divided it into a number of genera, some of 
which, at least, have, valid standing. Since the one record of para- 
sitism of man " does not include a specific determination, there is no 
course possible here other than to treat the genus in its older, broad 
sense. 

The key characters will sulKce to separate Cutcrdnn from other 
myiasis-producing Cuterebridae. These Hies are among the largest of 
the muscoids, usually 20 mm. or more in length and robust; the ab- 
domen is usually, at least in large part, shining black or blue, though 
sometimes mainly pollinose, hairy, or reddish: the thorax is usually 

"Since this manuscript was submitted for publication ;i onse of human furun- 
cular cutaneous myiasis caused by ( nt< nhni bunuta was reported from Massa- 
chusetts by Bequaort ( Psyche 5*J : 17-". 170. 1045). 
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duller than the abdomen and may be partly or wholly covered with 
opaque pollen or dense hair. 

Pathogenesis. — The one case of parasitism of man by this genus is 
described by Beach ley and Bishopp (//). A woman, while working 
in a yard in Arlington, Va.. suddenly felt a sharp sting in her right 
nostril. Ten days later she felt violent pains in the right side of ner 
face and extending into the throat, shoulders, and back; the following 
day a fully developed first -stage larva (fig. 46) of Cutercbra was 
sneezed out. Wild rabbits, chipmunks, squirrels, and field mice were 
known to have been in or near her yard at the time of infestation. 

The species normally parasitize rabbits and other rodents; the 
larvae occur singly as subdermal parasites in cysts which open to the 




Fu.cKi: 4C. — Cnfmhra */>.. first -stage larva, from a case of human myiasis. 

(Beacbley and Bishopp HI).) 



outside. Occasionally dogs and cats are parasitized. Eggs are, at 
least in some cases, deposited at random in the ground near the 
entrance of the burrows of the host. 

The Genus DERMATOBIA Brauer 

Only one species in this genus is now generally recognized; there- 
fore, all discussion will be given under that heading. 

DERMATOBIA IIOMIMS (Linnaeus Junior) 

Tin- minimi Hot : the Neotropical Hot 10 

Synonyms. — Oexfrux JwminU Linnaeus Junior; Derma tobia eitaneiventri* 
(liacouarl I : Dcrwatobia nomlalii (Goudot). 

Kk< oqnition Chakacters. — Adult : This is a robust fly. about 12 mm. in length, 
that hoars some superficial resemblance to the bluebottle fly. The head is 
mainly yellow, although its Upper pans are darkened; the thorax is dull blue. 
Somewhat clouded with pollen; the abdomen is metallic blue. The arista is 
pectinate; the face is rather deeply depressed, with only a vestigial carina: 
the proboscis, contained within a deep furrow on the ventral side of the head. 



10 Numerous local and vernacular names have been applied to this species. 
Sec page 104. 
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is short nn<l cylindrical, with small but evident labella and without palpi. The 
wings and squamae are pale brownish, the legs mainly yellow. The propleura 
are clothed with distinct hairs; the pile of the abdomen, except at its base, 
is very short. The ventral membrane of the abdomen is distinctly exposed. 
Larva: The first -stage larva (tig. 48) is subcylindricnl. somewhat narrower be- 
hind; the third and fourth segments are thickly set with small spines; the fifth 
to seventh segments have, in addition to the smaller spines, each a ring <»t 
heavy spines which usually occur in a single row vent rally and a double one 
dorsally; the eighth to twelfth segments are bare. After the first molt (fig. 40). 
the larva becomes pyriforin, the bar*- posterior segments remaining narrow, but 
the more heavily spined anterior end becomes ovate to globular. The mature 
larvai (fig. "KM is elongated-ovate, with the heavy spines somewhat reduced; the 
posterior spiracles are sunken in a cavity and consist each of three slits and 



* 




FlciUKK 47. — Dnniatobia hominis, adult female. 



no button; the anterior spiracles are prominent, elliptical, ami flowerlike in 
appearance. 

Geographical DlSTBlBUTlOir. — Widespread, but confined to the Neotropical 
Region, Mexico (northward to Tamaulipas ), Guatemala, British Honduras, 
Honduras, Costa Rica, Panama, Canal Zone, Trinidad, Colombia, Ecuador, Vene- 
zuela. British, French, and Dutch Guiana, Brazil ( widespread), Peru, Paraguay, 
Chile, Argentina (northern part. Tucutnan to Santa Fe and northward). Appar- 
ently absent from the Windward and Leeward Islands and the Antilles. 

Biology and Pathogenesis. — This is primarily a forest species; it 
occurs chiefly in the wooded tracts and forest margins of the lowlands 
and river valleys, but it may range up to an altitude of 3.000 feet. 
This fly employs an interesting and unique method of insuring trans- 
portation of its eggs to the host. The adult female captures other 
Dipt era and glues her eggs to their abdomens (fig. 51), the load appar- 
ently being gaged by the carriers ability to transport them. The car- 
riers chosen are day-flying mosquitoes {Psorofthora) , stablellies 
{Stomoxyn) , Synttu siomyia, and other Diptera that frequent the hosts 
of Dermatobia; rarely ticks are used in this way. When no carrier is 
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Fua rk "iO.— Derma tohiu hominix. mature Jnrvn : .4. Ventral view; It, dorsal view. 
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available, the female may oviposit on foliage. The embryo hatches 
after 5 to 15 days, and abandons the empty chorion while the carrier 
is in contact with the host. If the carrier is a blood-sucking fly, it 
may further serve the parasite by providing a puncture in the skin to 
allow easier ingress. In the absence of such an opening the larva may 
penetrate the skin through a hair follicle, a fold, or some point where 
clothing, bedding, or the ground may come in contact with the moist, 
sweaty skin. 

Each larva makes a separate lesion. It develops under the skin in a 
boillike pocket, opening to the outside, where it finally reaches matu- 
rity. The generally accepted number of larval instars is three, al- 
though Townsend claims that there are four. The duration of the 
larval life within the body of the host is usually from 5 to 10 weeks but 
sometimes runs over 3 months. 
The mature larva enlarges the 
opening and drops to the ground to 
pupate. 

The larva produces a furunculous 
wound, which may be painful at 
intervals, usually of short duration. 
However, the discharges from the 
wound may be even more trouble- 
some than the pain, when they foul 
bedding and clothing, and often 
acquire a fetid odor; furthermore, 
they invite infestation by other 
parasites, such as screwworms. A 
loss of energy and longer sleep re- 
quirements of the pat ient are not iced, 
those containing dead larvae, may 




Fich'kk f»l. — .1, A I'Kornphora mos- 
quito carrying a load of Drrnia 
tobia ojiK's; //. o«g, onlarged. 



Infection of wounds, especially 
have serious crippling effects. 
Cattle and dogs are often so heavily parasitized that death results. 

The furunculous swellings frequently occur on exposed parts of the 
body, but they are also found on parts covered by clothing. The lesions 
occupy the area of the looser subcutaneous or areolar connective tissue. 
One fatal case resulting from the invasion of the brain of a child is on 
record (Dunn 36). 

The larva may be removed by pressure; but notice should be taken 
of the shape of the larva, with its narrower posterior end toward the 
opening. Since the larva depends on the outside atmosphere for its 
respiration, it may be forced to the surface by temporarily plugging 
the opening; if some such substance as soft beeswax or chewing gum 
is used, the larva may be trapped in it and in this way be more easily 
removed. Care should be taken to remove the larva intact, and, if 
possible, alive. A technique for removal, after anesthetizing the larva 
and the surrounding tissue of the host, is described by Harrell and 
Moselev (£•>). 

In addition to man, Dcrmatobia horn his parasitizes cattle, dogs, and 
a number of other mammals, both wild and domestic; however, it 
apparently bothers Equidae relatively little. It has been reported 
from birds. It is a very serious cattle pest in many parts of tropical 
America. 

Vernacular Names. — Some of the many vernacular names in use 
are as follows: Beef worm, macaw worm, mosquito worm, ver macaque, 
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gusano macaco, gusano de monte, colmoyote, cormollote, nuche, ver 
moyocuil. gusano de zancudo, hura, ura. toreel, and berne. 

Literature. — The literature is voluminous. For general accounts 
see Townsend (153, pt. 2, pp. 228-234; vt. 12, pp. 166-169), Sambon 
(130) ; Newstead and Potts (04), and Vivas-Berthier (156); others 
are available. For a valuable historical sketch see Blanchard (20) ; 
for a case history in experimental self-infestation see Dunn (35) ; for 
the importance in human and animal parasitism see Dunn (36). 

The Genus CEPHENEMYIA Latreille 



Flies of this genus live parasitically on the reindeer and deer, the 
maggots infesting various regions of the head and throat. The char- 




Fi<;rKK. r >2. — Head of adult female, front Dorsal view: B. ventral 

view: .1, Crphrnrniyia trompr; B, view. (After Cameron (23, 

Hypoilvrma bovix. p. 14D. 

actei*s given in the key will serve to distinguish larvae (fig. 5;J) and 
adults from other Cuterehridae. The adults bear a superficial resem- 
blance to some Hypodermatidae, but may readily be distinguished by 
the narrow epistoma, that of the Hypodermatidae being broad and 
shieldlike ( fig. r>2). 

Pathogenesis. — It is probable that snecies of Cephenemyia never 
attack man. A case is recorded by Thompson (149) i n which 40 
larvae, identified in the then United States Division of Entomology 
as Cephenemyia sp., were removed from the nose of a man near San 
Bernardino, Calif., in 1889. In the light of present knowledge it 
seems likely that the larvae were misidentified and that they were 
actually Oestrus. 
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The Family HYPODERMATIDAE 

This family is here considered in the more restricted sense, as used in 
Townsend's ^Manual of Myiology," and is approximately equivalent to 
the Hypodermatinae of Pleske'( 113) and Sc'gtiy {loo). Many au- 
thors have considered it a part of the Oestridae or Larvaevoridae 
(Tachinidae). 

With t lie exception of some of the rarer species which are not known 
to be of medical importance, the flies are rather robust and beelike in 
appearance and more or less densely clothed with bushy hair. The 
front is wide, especially in the females; the third antennal segment 
is short and rather strongly receding into the second; the epistoma is 
widened and shieldlike; the head and thorax, in all species of known 
medical importance, lack well-developed bristles; the hypopleura, how- 
ever, possess tufts of strong hairs; the lower squamae are strongly 
developed and much larger than the upper ones; cell r 5 is strongly 
narrowed at the apex, and the anal vein is short, though sometimes 
prolonged by a fold; the middle and hind femora, at least, are thick- 
ened at the base. 

The adult flies take no food and are rarely seen except in the vicinity 
of their hosts. The normal hosts of the different species include 
various mammals, particularly cattle, deer, reindeer, antelopes, and 
rodents. Man occasionally is "an abnormal host of three species that 
have been recorded, all in the genus Hypodcrma. 

The Genus HYPODKRMA Lalreille 

Synonyms. — Atclecrphnhi Tmvnsernl : Lithnliftpotlmnn Townsend. 

This genus may readily be distinguished from the other members of 
this family known to science by the following combination of charac- 
ters: The clypeus is hollowed out to receive the antennae, but the 
two antennal foveae are separated by a narrow carina, the width of 
which is less than the diameter of the third antennal segment ; this 
carina, however, does not extend below the antennal pockets (fig. 5*2). 
The clypeus is pilose; palpi are completely absent. The bristles of 
the head, thorax, and abdomen are undeveloped. The tibiae are di- 
lated in a dorsoventral axis in the middle. The scutellum is bare and 
polished at the apex, and more or less distinctly notched in the middle. 
» Life Histories. — Kggs are attached to hairs on the lower part of 

the body, usuallv the legs, of the host. They hatch without frict ion or 
moisture, and the young larvae immediately burrow into the skin at 
the base of the hair. The supposition that eggs are taken into the 
digestive tract and hatched there has been disproved. The first -stage 
larva makes its way by a more or less circuitous route through the 
intermuscular connective tissues, finally lodging in the back of the 
animal. In the course of its wanderings it may penetrate the spinal 
canal. The larva then forms a pocket, or warble, in the connective 
tissue of the back, cuts a hole through the skin to the surface, and 
molts, in the process of which it loses its functional mouth hooks. 
The third larval stage is also passed within the warble, the mature 
larva then making its way out and dropping to the ground to pupate. 
The completion of the life cycle takes a year, most of which is spent 
in the body of the host. 
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The number of larval stages lias been the subject of much disagree- 
ment, but evidence very strongly indicates the presence of only three 
stages (Knipling (TV), Patton (W7)). Others believe that there are 
four or live, or, in other words, that the larva molts once or twice in 
the course of its travels from the point of entrance to its linal resting 
place on the back. 

Larva. — The young larva is a soft -bodied, robust, fusiform grub, 
somewhat broader behind than in front, and rather denselv covered 
with small spines, which seem to thin out, however, as the stage de- 
velops. The spines are more densely set toward the anterior margins 
of the segments. The mature grub (figs. 5(5 and 57) is a tough- 
skinned creature that can hardly be crushed by pressure when squeezed 
between the thumb and index finger; it is rounded at both ends, and • 
bears rows and isolated islets of spines which can easily be felt by the 
fingers as roughened areas. The month hooks, which are well 
developed in the first stage, become rudimentary after the first molt. 

Etiology and Pathogenesis. — Numerous records are on hand of at- ■ 
tacks on man by Hyjtodernia bovi*, H. lineatum, and 77. diana. Most 
case histories reveal some association with cattle during the summer 
or fall preceding the attack. Parasitism is accompanied by severe dis- 
comfort, and the results may be serious or even fatal. Adults are 
often attacked, but the number of cases of hypodermyiasis among 
children is proportionately very high. 

As in cattle, ingress is probably through the skin. The first symp- 
toms usually occur during the winter months. Abdominal pains or 
stomach disorders may be experienced; and as the larva wanders 
through the subcutaneous connective tissues, severe discomforts, itch- 
ing, pains, and cramps may be felt. The wanderings of the larva 
may be extensive and rapid; they are usually in an upward direction, 
although the larva may temporarily pass down an arm or leg and 
then retrace its course. The path of the larva may be traced by the 
localized painful or swollen areas, or by indefinite reddish lines: but 
since, unlike Go^tvrophih/s, its burrows are through the loose, subcu- 
taneous connective tissues, it does not leave nearly so definite a trail. 

When the larva is ready to molt, it produces indurated swellings, 
usually on the upper part of the chest or back, or on the head or neck. 
Since conditions in the human body are abnormal for the larva, it 
may move toward the surface several times in an attempt to find 
just the right situation for the formation of the warble. The swelling 
then becomes domelike and an opening develops through which the 
larva may be expelled. If the larva is forced out of the warble, a 
quantity of serous or pustular fluid is also expelled. This fluid has 
been produced by the action of the spines of the larva and of the micro- 
organisms that enter from the air: it is upon this fluid that the larva 
feeds during its later stages. 

The pain and discomfort accompanying parasitism may be severe 
and the patient may be temporarily unable to use an invaded limb. 
An apparently aire fe rated night activity of the larva may make sleep 
difficult or impossible. Sometimes the results are more severe. In 
the case of a boy in Montana, who was parasitized by seven larvae of 
77. IttHfttum, almost complete paralysis of the lower extremities re- 
sulted, and a year later it had not completely cleared up: this may 
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have been due to penetration of the spinal cord. In another case a 
small boy died after a larva had produced a fetid ulcer around the 
back teeth of the lower jaw. 

Occasionally first -sta$re larvae enter the eye, sometimes through 
the optic nerve. Cases have been recorded in which larvae were found 
in the eyeball, sometimes in the posterior and sometimes in the an- 
terior chamber. The larva may usually be removed from the anterior 
chamber, but in the posterior it is more diflieult to reach; it may 
work beneath the retina and detach that structure. Such parasitism 
may result in the loss of an eye. Intense pain may be felt, sometimes 
accompanied by nausea and vomiting. 

Because of the confusion regarding the number of larval stages, 
it is not always possible to tell from published accounts how far the 
parasite had progressed in its development. In one case, however, 
eight out of nine larvae of //. dhuui removed from a human subject 
pupated, and two of these developed into adult males. 

Treatment consists in removal of the parasites. If an open warble 
has been formed, the grubs can be squeezed out by pressure; if not, 
removal by surgical means may be indicated. To remove the larva 
from the anterior chamber of the eye. an operation is necessary; larval 
parasitism of the posterior chamber may necessitate the removal of 
the eyeball. 

Literature. — For a general account of the life history, biology, 
and veterinary and medical aspects, including some case histories, see 
Bishopp, Laate, Brundrett, and Wells (IS) ; for taxonomy, in addi- 
tion to the above, see Patton (107) and Toomey (lo.i)\ for medical 
and clinical aspects, see Toomey (/•>•>); for discussions of ophthal- 
momyiasis, see Anderson (3) and O'Brien and Allen (OS). 

KEY TO SPECIES 

ADULTS 

1. Abdomen with redd isli -yellow pile at tlx- apex : scutellum with but shallow 

emarginations at the sides or apex - 2 

Abdomen with yellowish pile at the apex; scutellum with deep elimi- 
nations at the apex and the sides, thus appearing as 4-lobed__ 'Nana Brauer 

2. Scutellum only very indistinctly notched at the apex: first segment of each 

tarsus slightly longer than the following 3 combined; mesonotutu 
conspicuously reddish-yellow pilose in front, black behind, bovix (Linnaeus) 
Scutellum slightly, but distinctly, notched at the apex; first segment of 
each tarsus equal to or shorter than the combined length of the following 
3; mesonotum uniformly yellow-pilose I incut urn (Villers) 

LAKVAL, STACKS " 

Mouth hooks present; posterior spiracles consisting of simple circular 
openings stage I 

Mouth hooks rudimentary; posterior spiracles with IS to 40 openings, 
arranged in squarish or irregular masses and not surrounding a 
button stage II 

Mouth hooks rudimentary; posterior spiracles witli numerous openings, 
kidney-shaped, and partially surrounding the button (fig. 55) stage III 



"The characters for differentiating the larvae have been taken from various 
sources, but chiefly from Laake. However, Xatvig (!U) has shown that they do 
not always hold; so they should be used with caution. If exact and positive 
determination is necessary, it will be best to consult the Laake and Natvig papers. 
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stage I (Stages I to III of Laake) 

1. Mouth hooks with the anterior directed forward and hlunt, and 
with the posterior end divided by a shallow incision into 2 blunt 
lobes (fig. 54, A) diami Brauer 




Fkurk 54. — Mouth hooks and anterior part of cephalopharyngeal skeleton of 
first-stage larva: .1. Hypodcrma dlana : B, II. Uneatum; C. H. borix. (A re- 
drawn from Schmid (1S2, p. 2J/ ) ; B and C after Bishopp and coworkers (18). 

Mouth hooks with the anterior end directed outward and the posterior 

end not divided into - lobes 2 

2. Mouth hooks with the anterior end sharp and undivided; a pointed, 
recurved tooth some distance behind the anterior end (fig. 54, B) 

Uneatum (Tillers) 

Mouth hooks with the anterior end divided into 2 blunt lobes; no recurved 
pointed tooth (tig. 54, C) bovis (Linnaeus) 

* 

si \t.i: II (Stage IV <>r Laake) 

Stigmal plates of posterior spiracles orange or yellowish brown; the 
discs separate or loosely connected, 12 to over 20, but usually 18 to 25, 

in number Uneatum (Villers) 

Stigmal plates of posterior spiracles brown to black: the discs closely 
grouped together and fused. 2l» to over 40, usually 32 to 37. in number. 

bovis (Linnaeus) 

stage III (Stage V of Laake) 

1. Tenth segment devoid of spines above and below; the posterior 
stigmatal plate deeply excavated funnel like toward the button (fig. 
55, A) bovit (Linnaeus) 




A 



RMS 

stud's 





Figure 55. — Posterior spiracles of mature larva: A, 11 ypuilerma bovis; B, II. 
Uneatum. 



Tenth segment with spines ventrally; the posterior stigmatal plate more 

shallowly excavated toward the button (fig. 55. B) 2 

2. Segment in ventrally with an anterior row but without a posterior band 
of spines; segments 8 and !> dorsally without posterior bands of spines; 
the posterior spiracles divergent (figs, ofi, A 57, A) diana Brauer 
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Segment 10 vent rally without an anterior row of spines; posterior bands of 
spines present on segment 10 rent rally and on segments S and 0 
dorsally ; posterior spiracles not divergent I fins. .">G, li .">7, //). 

lineatum (Villers) 

HYPODERMA DIANA Brauer 

The Deer Warble Fly 
Synonym. — Atrfrrrphaia diana ( Brauer i of Townsend. 

Recognition Characters. — Atltlll : This is a lifelike species, hut does not have 
the strong reseinbhinee to a bumblebee that II. bavin does; it is also much less 




Figure 5G. — Mature larva, dorsal view: A, II iipoilcrma diana; B, H. lineatum. 

(After Cameron (23, />. IM).) 

robust. The body is grayish-yellow haired, with some darker hair on the middle 
part of the abdomen dorsal ly, more in the female than in the male. The 
mesonotum bears four polished longitudinal stripes which are interrupted at 
the suture. The legs are yellowish brown, the femora more or less extensively 
blackish. Length 10-12 mm. Larva (figs. f>0, A and 57, 4) : Sufficiently char- 
acterized In the key. 

Geographical Distribution. — Palaearctie Region: Central and southern 
Europe: Scotland, France, Germany, Austria, Bulgaria. 

Life History and Pathogenesis. — The normal hosts are the red 
deer (C ervus elaphm) and the roe deer (Cervus capreohu) of Europe. 
Its biology, as far as known, is similar to that of II ypoderma bovis. 

Literature.— Cameron (22 and 23) ; Patton (107). 
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Fioukk 57. — Mature liirvji. ventr.il view: .1. // t/poth rttia dUina ; 11, U. lincatum. 

(After Cameron \ M, //. /.<: >.) 

HYTODERMA BOV1S (Linnaeus) 

The Northern emtio Grub 

RKroomnoN OnARA<*n:«8. — Adult : This is a dark, rather robust bumblebee-like 
fly, about 11' nun. in length. The head and thorax are clothed mainly with 
golden-yellow hairs except on the inesonotum behind the suture, where the 
\estiture is hlaek, the black background showing through to form a prominent 
cross band. The mesonotum bears four polished longitudinal stripes, broadly 
Interrupted at the suture. The abdomen is clothed with long yellow hair which 
becomes reddish toward the apex. The femora are mainl.v black, the tibiae 
brown, and the tarsi yellowish brown. Larva: The stages are sufficiently 
characterized in the keys. 

GEOGRAPHICAL Distkiiiution. — Nearctlc Region: Canada 4 all parts; specific 
records from Nova Scotia. Quebec. Ontario. Manitoba. Saskatchewan. Alberta, and 
British Columbia) ; Maine. New Hampshire, Vermont, Massachusetts, Connecti- 
cut, New York, New Jersey, Pennsylvania, Delaware, Maryland, District of 
Columbia. Virginia. Ohio. Michigan. Indiana. Illinois, Wisconsin. Iowa. North 
Dakota, South Dakota. Nebraska, Montana. Wyoming, Oregon (also from cattle 
imported into Florida. Texas, and Alabama*. Neotropical Region: Puerto Rico 
(from imported cattle). Jamaica (on imported cattle), Brazil (questionable 
record), Chile (on imported cattle; unable to develop). Palaearctic Region: 
Ireland, Scotland, Wales, England, Spain, Prance, Netherlands, Switzerland) 
Italy, Sicily, Norway, Sweden, Finland. Denmark. Germany, Poland, Austria, 
Rumania, European Russia, Morocco, Algeria, Libia, Egypt, Cyprus, Kazak, 
SilM'tia (Tomsk), Inner Mongolia, China, .Manchuria. Ethiopian Region: Booth 
Africa (on imported cattle; unable to develop). Australian Region: New Zea- 
land (recorded, but not established). 

Life History and Pathogenesis. — The normal hosts are cattle. 
Epos are laid singly; the prettier activity necessary for such deposition 
produces a high pitch of excitement among the cattle. The eggs hatch 
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in about 3 to 7 days; the route of the larva through the host is not defi- 
nitely known, but it apparently does not have a lodging stage in the 
esophagus, as does II. Vnwntum* 

In man parasitism by this species is not significantly different in its 
clinical aspects from that of other members of the genus. Numerous 
cases are on record from northern North America and northern Europe. 

Literature. — Bishopp and coworkers (18) ; Patton (107). 

HYPODERMA LINEATUM (Villers) 

Thi' Common Cat Up Grub ; the Hi-el Fly 

(Fltf. 58 ) 

Synonym. — Lithohp pod aunt lincnttini t Villers i of Townsend. 
Recognition Chakactkus. — Adult : This sjtecies is also bed ike In appearance 
but is less robust and hairy than II. bovis and does not have so strongly the 




Figure 58. — Hypml* -i <mu lineutum, adult female. 



aspect of a bumblebee. The mesonotum is covered lightly with pale hairs which 
may not be noticeable to the naked eye except from a front view; the thorax 
bears four polished stripes which are briefly interrupted at the suture; these 
stripes stand out more prominently than they do in //. bovis. The abdominal pile 
is grayish yellow at the base, brownish to black in the middle, and bright orange 
at the apex. The femora are dark brown to black, the tibiae and tarsi light 
brown. Length about 12 mm. Larva ( figs. 58, U and .">7, H ) : Sulliciently character- 
ised in the key. 

Geographical Distribution. — Neurotic Region: Canada (Quebec, Ontario, 
Manitoba, Saskatchewan, Alberta, British Columbia), United States (recorded 
from every State and the District of Columbia). Neotropical Region: Santo 
Domingo, Puerto Rico (introduced many times, but not established). I'alaearctic 
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Region: Irelnncl. Scot land. Wales, England. Portugal, France, Netherlands, 
Switzerland, Italy. Sicily. Norway, Denmark, Germany. Austria, Poland, Ruma- 
nia, Bulgaria, European Turkey. Caucasus. European Russia ( wld«-spread. central 
and southern), Morocco, Algeria. Tunisia, Cyprus, Syria, Iraq, Iran, Inner 
Mongolia. China. Manchuria. Oriental Region: India < Punjah, Northwest Fron- 
tier Provinces. Sind), Baluchistan. Ethopian Region: South Africa (on im- 
ported cattle). Australian Region: Hawaiian Islands. 

Life History and Pathogenesis.— The normal hosts are cattle. 
Eggs are deposited in rows of 5 to 20 or more on a hair; they hatch in 
3 to 7 days, and the larva eventually makes its wav to the submucosa 
of the esophagus, where it remains for a while before resuming its 
journey to the back. 

In man parasitism by this species is not significantly different in its 
clinical aspect from that of other members of the genus. Numerous 
cases are recorded from temperate North America and Europe. 

Literature. — Bishopp and coworkers (18); Pat ton (107). 

The Family OESTRIDAE 

The family is considered here in a restricted sense, equal approxi- 
mately to the Oet&trinae of Pleske (US) and of Rodhain and Bequaert 
(JJ3) , and to the Oestrini of Townsend's "Manual of Myiology." Most 
authors use the family name in a much broader sense, to include the 
Ilypodermatidae, Cuterebridae, and Gasterophilidae. or at least the 
first or the first and second of these. On the other hand, Townsend 
separates those families from the Oestridae, but includes, perhaps 
correctly, a number of species of no medical importance which are 
usually considered larvaevorid. 

As restricted here, the family may be characterized as follows: 
The head is large, the front being broadly separated in both sexes 
and the lower parts being rather swollen. Ocelli are present and, in 
the species treated here, large; the proboscis is greatly reduced, but 
the palpi are distinctly present. Tne antennae are short, the third 
segment being more or less swollen; the arista is thickened basally, 
thin for the remainder of its length, and bare. The transverse suture 
of the mesonotum is complete; a distinct postscutellum is present; 
thoracic bristles are completely undeveloped, the nietapleura. sterno- 
pleura, and hvpopleura being clothed only with long hairs. The 
squamae are large; the apical cell is closed and petiolate. The abdo- 
men is rather short and conical, the ventral membrane being distinctly 
visible. 

The larva is rather robust and not much tapered anteriorly. The 
third-stage larva has a single pair of mouth hooks; the anterior 
spiracles are inconspicuous or absent; the posterior spiracles are in 
the form of two sclerotized plates perforated by numerous pores; the 
button is present and more or less surrounded by the spiracles; below 
the spiracles is a swelling of ambulatory function. 

The larvae live parasitically in the nasal region and frontal or 
maxillary sinuses of sheep, goats, horses, antelopes, and other hoofed 
mammals. Abnormally, the species attack man, the larva usually 
entering the eye capsule or the eye itself, but sometimes the nose or 
mouth. In man larvae are unable to develop beyond the first stage, 
probably because they cannot find the proper conditions under which 
to transform. 
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An excellent account of the African species is given by Rodhain and 
Bequaert (123) ; the European species have been treated by Pleske 
{113) andSeguy (136). 

KEY TO GENERA 

ADULTS 

Proboscis very short, not extending between the palpi; abdominal sternltcs 
broad and quadrate, clothed with long, fine hairs Oestrus Linnaeus 

Proboscis very short, but conical and extending backward between the palpi ; 
abdominal sternites narrow and tending lo be triangular, only short- 
haired Rhinoeslrw Brauer 

THIRD-STACK LARVAE 

Posterior spiracles D-sliapcd, completely surrounding the button; dorsal 
spinous areas of the segments lacking, or at most greatly reduced 

fhxlrux Linnaeus 

Posterior spiracles crescent-shaped, not completely surrounding the button 
hut sometimes almost so; 2 or more rows of spines on each of segments 
3 and 4, these being absent only in one series not within the scope of 
this work Rhiiioc«trus Itrauer 

HRST-STAGK LARVAE 

Anal spines arranged in two groups of !) to 11 each; oral hooks hornlike 

(fig. ~>I>I Ovxtni* oris Linnaeus 

Anal spines 8 to 10, medially located ; oral hooks clawlike (fig. 00) 

lthiwH xtntx purpurea* (Brauer) 




Figure r&—Ocslni« ovix, first -stage larva: A, Anterior end: It. posterior end. 

(After Galliard { ',2, p. JVJ).) 

The Genus OESTRUS Linnaeus 

In this genus the front is broadly and strongly convex; the para- 
frontals are prominent, with numerous pocklike pits, from each of 
which a hair arises. The antennae are short and separated by a 

75-M 13*— 4S 8 
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distance somewhat less than the diameter of the spherical third 
.segment. The clypeus is depressed above, forming two pits below 
the antennae which are strongly confluent. The proboscis and palpi 
are reduced to three buttonlike structures; the proboscis is directed 
backward, but does not extend between the palpi (fig. 01). The legs 
are short. For the characteristic wing venation, see figure 62; vein 
r-m joins the discal cell at more than half its length; vein m 3 arises 
much nearer to the cubitulus than to the cross vein r-m\ the petiole 
of the apical cell curves more or less strongly upward. The abdomen 
is moderately robust and not especially flattened; the sternites are 
broad and rectangular, and the venter is distinctly haired below. 

Life Histories. — The larvae are normally parasitic on sheep, goats, 
and antelopes; occasionally those of one species, Oextru* ovix, attack 
man. First-stage larvae are produced alive. They are deposited 




Fioibk W.—Rhinoe»tru9 purpurrus, first-stage larva: A, Anterior end; B, 
posterior end. ( Redrawn from Portehlnsky (117).) 



around the nose of the host. Subsequently, they enter the nasal pass- 
ages and finally make their way into the frontal sinuses. At maturity 
they leave the "body of the host and drop to the ground to pupate. 

Larva. — The third-stage larva can be distinguished from those of 
other genera by the following combination of characters: The an- 
tennae are short and thick, and each bears two ocelli. The ventral 
surfaces of the segments are extensively provided with small spinules: 
these are absent on the dorsum, except in one species not included 
in this work. The posterior spiracles are D-shaped and completely 
enclose the button; a transverse suture extends from the button to 
the inner margin of the spiracle. The postanal swelling bears a pair 
of conical lateral protuberances. 

OESTRUS OVIS Linnaeus 

The She<»p Hot; "Grub ln-the-Head" 
(Fig. (¥2) 

Synonym. — Ccphalcmj/ia (or f'rphalontjtia) ori* < Linnjiens). 

Recognition Characters. — Adult (fig. 61): The head is yellowish, the do- 
pressed iM»cklike pits of the pnrnfrontnls and the third antennal segments being 
hlnck ; the frontalia iire on a level with the parafrontals. The pits of each para- 
frontal are rather deep ami numerous, the number of those bordering the frontalia 
being about 12. The thorax Is covered with a grayish bloom, the black back- 
ground exposed in the form of 4 stripes; the bloom is interrupted by numerous 
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Figukk 61. — Oestrus ovi*, 
head of female, ventral 
view, showing rudimentary 
proboscis and pnlpi. 



small tubercles, each bearing a hair. The legs are yellow. The wings are but 
little longer than the thorax and comparatively broad, the apical cell being about 
three times as long as broad. The abdomen is black, with a pattern of irregular 
grayish spots, which appear to change wit b the light incidence. Length 10-12 nun. 
Larva: The larva is distinguishable only with difficulty from other members of 
the genus, but is readily distinguishable from lilt invest rus pnrpureut, the only 
other oestrid known to be of medical importance. 

In the whitish, robust, third-stage larva spinulose areas are absent from the 
head and from the dorsal surface of the body : on 
the anterior margin of the ventral surface the 
third segment bears one to two rows, tin' fourth 
and fifth each two to three rows, the sixth and 
seventh each three to four rows, the eight, ninth, 
tenth, and eleventh each four to live rows, and the 
twelfth (anal) segment two rows. 

The first-stage larva is a small, white elon- 
gate-oval creature, about 1 mm. in length. The 
strong buccal books i fig. "»!>, A ) are recurved and 
hornlike, the strong bend beginning slightly be- 
fore the middle; the last segment dig. ."»!». B) 
bears 2 prominences, each of which possesses 1»> 
or 11 (sometimes 9) booklets: the shape of each 
booklet has been compared by I'ortehinsky to the 
tooth of a shark. The spinulation of the seg- 
ments is weak and hard to see. except from pre- 
pared slides; the arrangement of the spim*s. according to Larrousse (80), is as 
follows: Dorsally, the third segment has :? rows of spines anteriorly; each of the 
others litis 2 complete rows, with a partial row in the middle consisting of S to 1J 
spines; the number of rows increases laterally. Ventrally, each segment has .". 
rows of spines, the last segment sometimes with an incomplete fourth. The 

posterior spiracles are re- 
duced to small rounded 
openings, barely visible and 
not encircled by sclorotlzed 
plates. 

(iKooKAPHtcAL Distribu- 
tion. — Practically world- 
wide, wherever native or 
domestic sheep and goats 
are found. Nearctic Re- 
gion: Ontario, Alberta, 
Maine, New Hampshire, 
*&^'/Jrn '''rv^%* ; Thsfe^S^ Massachusetts, Connecticut, 

^ j^finL ' S^^rajsX ! iAjSoSk - N ' ' * °rk, N'ew Jersey, Vir- 

ginia, Georgia, Florida, 
Mississippi. ( >hio, Michigan, 
Kentucky. Minnesota, Iowa, 
North Dakota, Texas. Mon- 
tana, Wyoming, Colorado. 
Utah, Nevada. New Mexico, 
Arizona. Washington, Ore- 
gon, California. Neotropi- 
cal Region : Mexico, Puerto 
Rico, Brazil (Rio de Ja- 
neiro and southward), 
Peru, Uruguay, Chile, Ar- 
gentina. Palaearctic Region: Ireland, Scotland. England. Spain, France, Nether- 
lands, Switzerland. Italy. Corsica, Sardinia, Sicily. Denmark, Germany, Czechoslo- 
vakia, Austria. Yugoslavia, Bulgaria, Greece, European Turkey. European Russia, 
Cape Verde Islands, Canary Islands, Morocco, Algeria, Tunisia, Libia, Egypt, 
Cyprus, Syria, Palestine, Iraq, Iran, Kazak. Turkestan, Tad/.hik. "Transcaspia," 
Semiretschje, Mongolia, China. Oriental Region: India (widespread), Taiwan. 
Ethiopian Region: Senegal, Nigeria, Anglo-Egyptian Sudan. Belgian Congo, 
Kenya, Tanganyika, Zanzibar, Mozambique, South-West Africa, South Africa 
(Basutoland). .Mauritius, Rodriguez. Australian Region: South Australia, 
Queensland, Tasmania, New Zealand, Hawaiian Islands. 




Fkh kk (!2. — Oestrus oris, adult female. 
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Life History and Pathogenesis. — The adults take no food. While 
in flight, the fly will deposit larvae near the nostrils of sheep or other 
animals suitahle as hosts; the larvae then pass through the nasal cav- 
ity into the ethmoidal, the frontal, or the maxillary sinus, where thev 
transform into the second instar. There the larval stage is completed, 
and the mature larvae drop to the ground to pupate. The duration 
of the immature stages varies considerably, out is more rapid in 
warmer climates or seasons: the larval stage may he completed in 
from 2i/> to V2 months, or even in -25 days, and the pupal stage in l\ 
to 4 weeks. In Europe there is supposedly one annual generation, 
although evidence points to two in North America. 

Though not a normal host, man is often infested, especially when 
he is closely associated with sheep or goats. Apparently he may be 
infested at anv time during the summer or early full. Numerous cases 
of myiasis in man are on record, and it is probable that the infestation 
is even more common than the literature would indicate. Several 
cases are from the United States: in some parts of Russia, 1 1 aly. North 
Africa, and on the Cape Verde Islands it is a common affliction. 

In human beings this parasite usually affects the conjunctiva of the 
eve. to produce a painful, but usually not serious, form of conjunctivi- 
tis. The larva can never progress beyond the first stage. In the typi- 
cal case history the patient will report l>eing struck in the eye by an 
insect or small foreign object, with pain and inflammation developing 
a few hours later. The larva, because of its small size and transpar- 
ency, is hard to see. and the cause of the conjunctivitis may easily be 
missed. As many as 50 larvae have been removed from the conjunc- 
tival sac of a single patient, although usually the number is much less. 
Cases of ocular myiasis caused by this parasite resemble cases of acute 
catarrhal conjunctivitis, and may be diagnosed as such. Since the 
parasite cannot develop, the trouble usually lasts but a few days. 

In Algeria native shepherds are subject to the attacks of the sheep 
bot. which sprays its larvae into the eyes, nose, and throat. Attacks 
occur chiefly where the sheep population is sparse as compared with 
the human population. The flies may be attracted by the odor of 
cheese which the natives eat. Similar cases have been reported from 
Italy and from the Cape Verde Islands. In oral and nasal myiasis, 
known as thinrni in Algeria and as tannic in the Ahaggar Mountains 
of the central Sahara, the parasite penetrates the nasal cavities and 
frontal sinuses, where it may cause swelling and severe pain, with 
frontal headaches that make sleep impossible, or enters the mouth 
causing inflammation of the throat which makes swallowing difficult. 
The symptoms may last from to 10 days, or longer in the case of in- 
flammation of the nose. 

This species has also been reported to be involved in myiasis of the 
ear. the larva attacking the membrane of the outer auditory meatus 
and causing considerable pain, although not penetrating the tym- 
panum. 

Literature. — Portchinsky's (110) monograph gives the most com- 
plete account of this parasite in relation to man. For a discussion of 
the first larval stage in comparison with that of RhinocM-rds pur- 
pureufi, see Larrousse (SO), and for the other larval, pupal, and adult 
stages and the biology, see Rodhain and Beouaert (/-•>'). For some 
complete case histories, symptomology, ana diagnosis, see Dupuy 
dT'by(^). 
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The Genus KIIINOESTRUS Brauer 

As in Oestrus, the front is broad ami strongly convex, with prom- 
inent parafrontals which hear, however, instead of pits, numerous 
tubercles, each provided with a hair; similar although less prominent 
tubercles may occur on the parafacials. The antennae are short and 
separated at the base by a distance somewhat less than the diameter 
of the spherical third segment. The clypeus is depressed above, form- 
ing two pits which are strongly confluent. The palpi are reduced to 
the form of two buttons; the proboscis is greatly reduced, but its cone- 
shaped rudiment extends backward between the palpi to a level with 
the posterior margin ( fig. Gtt) . The legs are short. The wing venation 
is similar to that of Oestrus ; vein i\ is at least halfway along the discal 
cell; vein im arises much nearer to the cubitulus than to the cross vein 
r-m; the petiole of the apical cell curves more or less strongly forward. 
The abdomen is moderately robust and not strongly flattened; the 
sternites are narrow, as a rule much under the width of th-j exposed 
membrane on each side, and tend toward a triangular shape; the hairs 
of the venter are short and inconspicuous. 

Life Histories. — The larvae are normally parasitic in the head 
sinuses of various ungulates, including horses, hippopotami, forest 
duikers, and native African Suidae. One species, Rhinoestrus pur- 
pureus, has been reported to have attacked man in the same manner 
as does Oestrus oris,' however, some records of Rhinoest rus purpureus 
parasitizing man have been due to misidentifieations of Oestrus avis. 
As in Oestrus, first-stage larvae are produced alive and subsequently 
attack the host through the nasal openings; pupation takes place in 
the ground. 

Larvae. — The third-stage larvae can be distinguished from those of 
other genera bv the following combination of characters: The 
antennae are well-separated: each bears a pair of ocelli. Segments 
3 to 11, are provided with anterior areas of small spines ventrally, 
each consisting of at least one. usually two or more, complete rows; 
dorsally. segments 3 to 8 (except in due African species not treated 
here), are provided with similar spinous areas which may be con- 
fined to the lateral margins of the segments, but which form at least 
two complete rows on segments 3 and 4. The posterior spiracles are 
crescent -shaped and extend around but do not completely encircle the 
button. The postanal swelling is provided with two conical lateral 
protuberances. 

The first -stage larvae of Rhinoestrus purpureus may easily be dis- 
tinguished from those of Oestrus oris by the characters given in the 
key. 

RHINOESTRUS PURPUREUS (Brauer) 

Tht' Russian Hot (Uii«skii Ovo.J) ; Rimsinn Gadfly ; I'Oestre du Cheval 

(Fig. 63) 

Synonym 8. — Oestrus purpart us < Brauer ) ; CephnJompin purpurea (Brauer); 
Rhimtestrus nasalix of Brumpt, Fulleborn, etc.. not Oestrus wixtilis Linnaeus. 

Recognition Cn.\KA«TKRs— Adult : The body in general is chocolate brown, 
the thorax somewhat darker than the head and abdomen and, in life, with a 
number of purplish spots which often disappear in the dried insect. The abdomen 
is marked with irregular shining silvery spots which change shape with the 
light incidence. The antennae are brownish, the third segment being almost or 
cpdte black. The integiimeni of the head, thorax, and abdomen is adorned with 
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a number of coarse tubercles, each bearing a hair; they arc m<»st pronounced 
on the dorsal surface of the scutelluni and abdomen, where many of them are 
niainmillato in shape; there are Done, however, on tlie genae. Length about 8-11 
mm. Larva: The third-stage larva is elliptical, broadest in the middle and 
narrowing toward each end, which is rounded. The spinulation is character- 
istic. The spinules are present in 3 to 4 rows on segments 3 to 5 vent rally and In 
4 rows on segments <J to 11 vent rally ; segment 12 is densely covered with spinules 
vent rally. On the dorsal surface 3 rows of spinules are present on segments 
3 to (1: segments 7 and 8 have small patches of them laterally. The first-stage 

larva is about 1 mm. in length, whitish, broadest in 
the middle, and tapering toward each end. The 
strong buccal hooks are bent near their base; their 
shape is clawlike rather than hornlike (fig. <>o, 
A ). Dorsally each segment has L' rows of spinules, 
additional rows being added toward the sides; ven- 
t rally, the second segment has 2 rows, the third and 
fourth each 3, the next (5 each 4, and the last seg- 
ment 6 rows, of spines; the spinulation is weak 
and transparent, and a compound microscope is 
required to show them to advantage. The last seg- 
ment assesses a single series of 8 to 10 median 
hooks ( fig. <50, B ) . 

Geographical Distrimtion. — I'alaearctic Re- 
gion: Spain (Andalusia), France. Italy. Austria. 
Rumania, Bulgaria, Greece. Morocco, Algeria, 
Egypt, Palestine, central and south Russia, Kazak, 
Turkestan, Semiretchje, Tadzhik. Siberia (Omsk. 
Tomsk. Yenisseisk), Mongolia, China. Manchuria. Oriental I legion : India. Eth- 
iopian Region: Senegal. Anglo-F.gyptian Sudani. Nyasaland, South Africa (rare). 

Life History and Pathogenesis. — The normal hosts are horses, 
mules, zebras, and other Equidae. The female ily larviposits into the 
eyes or nostrils of the host, the larvae then penetrating into the nasal 
cavities. According to Portchinsky, each female may produce TOO 
to 800 eggs, which are deposited as larvae in lots of 8 to 40 at a time. 
Horses are usually attacked in the autumn, the larval stage lasting 
through the winter; the parasitism apparently causes considerable 
discomfort and in severe cases may result in death. 

Parasitism in man seems to be similar to that by Oestrus oris, al- 
though only cases of ophthalmomyiasis have been recorded. In Russia, 
man may be attacked from June to September. Infestation results in 
a severe conjunctivitis which may last a week or more; in extreme 
cases, according to Portchinsky (Hit)* the eye may be lost. In cases 
reported by Portchinsky, from 8 to 50 larvae were removed from the 
eve affected. As in O. oris, the larvae are unable to develop beyond 
the first stage in this abnormal host. 

Literature. — An extended account of this flv is given bv Portchinsky 
{117). For a discussion of the first larval stage in comparison with 
that of Oestrus oris, see Larrousse (SO); for extensive descriptions 
of the third larval and of the adult stage, sec Rodhain and Bequaert 
{IBS). 

The Family MUSCIDAE (Including the ANTHOMYIIDAE) 

Although the Muscidae and Anthomyiidae probably should be con- 
sidered distinct, the line between them is rather difficult to draw. 
For that reason the two families will be treated here under a single 
head. This treatment is essentially that of Curran in his "North 
American Diptera;" the Scopeumat idae (Scatophagidae), also in- 




Fua'KK t>3. — Rliinncxtru.s 
purpureas, head of fe- 
male, ventral view, show- 
ing rudimentary probos- 
cis and palpi. 
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eluded by Cumin in the Muscidae. do not fall within the scope of this 
work. Seguy's treatment in the "Genera Tnsectorum" is somewhat 
broader than that of this paper, since he includes the Glossinidae 
and Gasterophilidae. Some writers have also included the Calli- 
phoridae in this family. 

The family includes mostly dull-colored flies of medium to small 
size. The characters are variable; yet the family may rather readily 
be distinguished from the other Calypteratae. The lack of a postscu- 
tellum will readily distinguish it from the Larvaevoridae (Taehi- 
nidae) ; the well developed mouth parts will distinguish it from the 
Oestridae, Gasterophilidae, Hypodermatidae, and Cuterebridae; the 
lack of hypopleural bristles, or, in the few cases in which these are 

• developed (none of the myiasis-producing species), the widely open 
apical cell, will distinguish it from the Calliphoridae and Sarco- 
pnagidae. The arista may be bare, pubescent, pectinate, or plumose; 
the eyes are widely separated in the female, moderately widely sepa- 

• rated to contiguous in the male; the calypters are at least moderately 
well developed; the mesonotal suture and the postalar callus are well 
developed; the apical cell may vary from widely open to almost 
closed. 

The females are usualv oviparous, though sometimes larviparous. 
Development is rapid. The larvae are usually of the ordinary muscoid 
or maggot type, the bod} 7 being conico-cylindrical. greatly attenuated 
anteriorly: some larvae, such as Fannia, vary greatly from this type. 
The anterior spiracles typically end in a number of fingerlike processes 
arranged in a row; the posterior spiracles, in the third stage, are 
typically rounded to oval, often strongly sclerotized, with or without 
a peritreme, sometimes on tubercles but never in a depression or cavity. 

The habits of the larvae are varied. Many are plant feeders, some 
are scavengers, some carnivorous, some parasitic or pseudoparasitic 
on invertebrates, and some pa rasites or scavengers in the nests of birds. 
Myiasis of man is more or less accidental, although it occurs frequently 
enough in the genera Muxnt. Muxrhnt t and Fannia to be considered of 
some importance. 

The family is treated in the "Genera Insectorunv' by Seguy {137). 

KEY TO GENERA 



ADULTS 

» 

1. Anal vein attaining the posterior maru'in of the wing as a fold; under 

surface of seutellum with a manlier of tine erect hairs 2 

Anal vein loim or short, hut not reaching the posterior margin of the wing 

even as a fold; under surface of seutellum hare 4 

• 2. I'ropleura hairy in the middle: grayish species with prominent velvety 

black markings on the Thorax and ahdomen Anthonijiia Meigen 

I'ropleura bare: uniformly grayish or dull blackish species.. 3 

.'{. Epistoma strongly prod need beyond the vibrissa! angle 

Pantile Schnahl ami Dziedzicki 
Epistoma scarcely or not at all produced beyond the vibrissal angle 

Ilylcnitia Rohineau-I >esvoidy 

I. Arista bare or short pubescent _. ___ _ _ 5 

Arista long-haired, at least above 8 

.">. rrosternuin thickly pilsoe: vein m,. 2 strongly bowed forward and ending 
before the wing apex (cf. Muxrina puxcuorutn, fig. 7S, It) 

Strut h< sioiiiiiin Brauer and Bergenstamm 
Prosternum bare; vein w< I+: ending lM>youd the wing apex 6 
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G. Second :inal vein very short ; the third curved forward in such a way that 
If the two were produced, they would intersect {tig. 71) 

Fa >i n hi Robi neau-Desvoidy 

Second atial vein of moderate length, the third not as a hove described 7 

7. Grayish or black species, often shining; front femur of male deformed near 

the apex dig. 04) Hiidnittica Robineau-Desvoidy 




Figure 04. — Hydrotaca mctcorica. inner side view of right front femur of male. 

Black species, with a metallic-blue abdomen ; front femur of male not de 
formed near the apex Peronia Robineau-Desvoidy 

8. Arista haired above only; proboscis long, slender, shining, and rigid, with 

small labella (fig. 74) Stomoxy* Geoff roy 

Arista haired above and below; proboscis shorter and thicker, with large 
labella (fig. 81) 9 

9. Vein nh„ broadly rounded at its bend (fig. 78) ; longest aristal hairs not 

half so long as the last aristal segment Muxcina Robineau-Desvoldy 

Vein »im angularly rounded at its bend (fig. 82) ; longest aristal hairs 
almost as long as the last aristal segment Musca Linnaeus 

HUNT-STAGE LARVAE (AFTER TAO) 

1. Larvae of the normal mastoid shape, without lateral processes 2 

Larvae with prominent lateral processes Fannin Robineau-Desvoidy 

2. Posterior end round and smooth Munea Linnaeus 

Posterior end with papillae 3 

3. Lateral phite of pharyngeal sclerites broader dorsovent rally than 

anteroposterior^ Muscina Robineau-Desvoidy 

Lateral plate of pharyngeal sclerites broader anteroposterior^* than 
dorsoveutrally Stomoxys Geoffroy 

SECOND 8TAC1E LARVAE (PARTLY AFTER TAO> 

1. Larvae of the normal muscoid shape, without lateral processes 2 

Larvae with prominent lateral processes Fannin Robineau-Desvoidy 

2. Posterior end round and smooth Muxra Linnaeus 

Posterior end with papillae 3 

3. Lateral plates of pharyngeal sclerites very broad; the ventral horn twice 

as long as dorsal horn Stomoxy* Geoffroy 

Lateral plates of pharyngeal sclerites narrow; ventral horn slightly 
shorter than dorsal horn Muxcina Robineau-Desvoidy 

THIKtl-STAQE LARVAE 

1. Larvae of the normal muscoid sha)>o. without lateral processes (fig. 

S3) 2 

Ijirvae flattened, with prominent lateral processes (tigs. 70 and 
72) Fannin Robineau-Desvoidy 

2. Slits of posterior spiracles strongly sinuous 3 

Slits of posterior spiracles straight or arcuate ... 5 

3. Slits of posterior spiracles each with 2 loops, S -shaped ; posterior end with 

setulose tubercles vent rally 4 

Slits of posterior spiracles each with 3 loops or more (fig. SO) ; posterior 
end smoothly rounded Mu*<a Linnaeus 

4. Posterior face of larvae much higher than broad; the setulose tubercles 

very prominent (fig. 07) slits of posterior spiracle not surrounding 

the button (fig. OS) Synthcxiomyia Brauer and Bcrgenstamm 

Posterior face of larvae not much higher than broad; the setulose 
tubercles only moderately prominent; slits of posterior spiracles sur- 
rounding the button (fig. 75) StomojryH Geoffroy 

5. Posterior spiracles oval, diverging above; their lower slit directed sharply 

away from the upper two (fig. (Jo) Anthomyia Meigen 

Posterior spiracles rounded, with their slits not as above descril»ed 6 
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fi. Mouth hooks toothed vent rally Hylemya Robineau-Desvoidy 

Mouth hooks not toothed vent rally 7 

7. Slits of posterior spiracles distinctly an nate (ftp. 77) 

M iixcina Rohineuu-I >esvoldy 
Slits of posterior spiracles nearly straight ( lip. 78) 

Pcrnnia Robineau-Desvoidy 
II yd rot aca Robineau-Desvoidy 

The Genus ANTHOMYIA Meigen 

Members of this genus are grayish or ash-eolored flies with promi- 
nent velvety blac k markings on the thorax and abdomen. The eyes 

are bare; the proboscis is robust 
hut of ordinary length; the pro- 
pleura are distinctly haired; the 
presternum, pteropleura. and hy- 
popleura are bare. Vein r 4+5 is 
straight and the apical cell 
broadly open; the anal vein is 
continued to the wing margin as 
a slight but readily distinguish- 
able fold. The scutellum bears 
a number of fine, pale hairs on 
its under surface. 

Keilin {67) has published an 
account of the biology and immature stages of two species, A. phwialis 
(Linnaeus) and A. proceUaria Rondani. 

Larva. — In the two species in which the larva is known, it is of the 
ordinary muscoid type. The anterior end bears a series of sclerotized 
ridges on each side of the buccal opening, which spread out fanlike, 
fork, and then break up into isolated scalelike structures as they 
approach the dorsal side. Complete rings of small hooks are present 
on the anterior margin of each segment and on the posterior margin as 
well as on each abdominal segment. The posterior end is truncated 
and bears eight pairs of conical processes, each with a small sensory pit. 

ANTHOMYIA PLUVIALLS (Linnaeus) 

Synonymy. — Some authors consider Anthomyin procvllnris Rondani a synonym 
of this species; others consider the two sjK'cies distinct, though closely related. 

Recognition Characters. — Adult : The puhescenee of the arista is shorter 
than its basal diameter; the costal spine of the witig is hut feebly developed; 
the thorax is grayish, with two black spots before and three behind the suture; 
the scutellum is black on each side at the base, but the pale gray central stripe 
is broad and extendi from the base to the apex. Length About B mm. Larva : 
What Keilin considers as probably the larva of this species does not differ 
significantly from that of 1. proceUari* < tig. 65, cf. flg. 66), 

Geographical Distriuction. — Nearctic Region: Quebec, Ontario, British Co- 
lumbia, Maine. New Hampshire, Vermont, Massachusetts, Rhode Island, Connect- 
icut, New York, New Jersey. Pennsylvania, Maryland, District of Columbia, 
Virginia, North Carolina, Indiana, Illinois, Louisiana, Montana, Idaho, New 
Mexico, California. Neotropical Region : Mexico. Palaearctic Region : Scotland, 
England, Portugal, Spain, Frame. Netherlands, Italy, Capri, Corsica, Sardinia, 
Sicily, Malta, Norway, Sweden, Finland, Lapland (Swedish), Denmark, Germany, 
Austria, Hungary, Rumania, Crete. European Russia (widespread), Azores, 
Canary Islands, Madeira, Morocco, Algeria. Tunisia, Dodecanese, Cyprus, Syria, 
Palestine, Iran, Russian Turkestan, Irkutsk, China, Japan. Oriental Region: 
India. 




Figi'Re 65. — Atithomyia plurialix, pos- 
terior spiracles of puparium. 
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Pathogenesis. — Two records of myiasis caused by this species have 
been published, but one of these, relating to intestinal myiasis, is cer- 
tainly incorrect, and the other, relating to auricular myiasis, is highly 
questionable. So far as known, the larvae live in birds' nests. 




Figurk <»<». — Antliominn proa-llarix, mature larvn : A, lateral view; R, anterior 
end, lateral view : C, posterior view of last l>ody segment, showing spiracles and 
eight pairs of tubercles; D, a tubercle, enlarged. (After Keilin (67, p, 155).) 

The Genus PAREGLE Schnabl and Dziedzicki 

This genus contains several species of grayish or dull blackish Mus- 
cidae, of medium size. The epistoma is very prominent, extending 
somewhat beyond the vibrissal angle and forming almost a right angle 
with the main part of the clypeus ; the propleura are bare ; the scutellum 
is provided with some soft erect hairs on its ventral surface; the anal 
vein reaches to the wing margin, at least as a fold; the apical cell is 
broadly open ; the lower calypters usually extend distinctly beyond the 
upper; the middle tibia bears a median anteroventral bristle. 

PAREGLE RADICUM (Linnaeus) 

Synonyms. — Anthomititt radii-urn (Linnaeus); Ilylrmu'ui radicum (Linnaeus). 
There have been several little-used specific synonyms and other generic combi- 
nations. 

Kkcoonhion Charactkrs. — Adult: This is a grayish fly, usually with the an- 
terior half of the frontalia of the female conspicuously orange. The acrosticals 
are irregularly paired, with numerous accessory setulae between the rows; the 
lower calypters protrude distinctly beyond 'the margin of the up|>er ; the hind 
tibia has three posterodorsal and live to eight anterodorsal bristles. The leys 
are black. Length about 5 mm. 

<Ji:o<;rapiiical Disnmu tion. — Xearctic Region: CJreetdand, Alaska. Labrador, 
North Canada (Akpafok Island. Ungava Hay ), New r.runswick, Quel»ec, Ontario, 
Manitoba, Alberta. Itritish Columbia. Maine, New Hampshire, Massachusetts, 
Connecticut, New York, New Jersey, Pennsylvania. District of Columbia, Indiana, 
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Illinois, Minnesota, Wisconsin, Kansas, Idaho, Colorado, Washington. Palaearc- 
tic Region: Ireland, Scotland, England. Spain. Franco, Netherlands. Italy, Cor- 
sica, Sicily. Norway, Sweden. Finland. Lapland (Swedish). Denmark, Germany, 
Austria. Hungary, Rumania, Kuropean Russia (north to Kanin I'eninsula), 
Novaya Zemlya, Azores. Algeria. Libia. Siberia (Irkutsk, Yami Valley), Kam- 
chatka, China. Australian Region: Victoria. 

Biology and Pathogenesis. — This species breeds in various media, 
including grasses and small grains, mots of cabbage and radishes, 
horse manure, ami decomposing vegetable matter. 

Several cases of intestinal myiasis caused by tbis species have been 
reported. One which seems to be authentic was reported by Austen 
(J), who made determinations on the (lies reared from larvae passed 
over a period of several days by an otherwise healthy child. 

The Genus IIYLEMYA Rohineau-Desvoidy 

The larvae of this genus very commonly feed on a wide range of 
plants used for food, including roots that may be eaten raw. It is 
highly probable that from time to time living larvae may be ingested, 
though there is no proof of their ability to cause digest ive disturbances 
or to survive the conditions found in the human digestive tract. Some 
members of this genus, such as //. furcutu (Bouche), II. hraxsicae 
(Bouche), and H. antiquu (Mg.) (//. aparum (Mg.)). have been 
mentioned in connection with intestinal myiasis, but continuation of 
the records is lacking. 

The Genus SYNTIIESIOMYIA Brauer and Bergenstamm 

This genus contains but a single species. The arista is bare; the 
propleura and pteropleura are bare, the prosternum distinctly pilose; 
there are two presutural and four postsutural dorsocentrals; there are 
three sternopleurals, the lower one being situated very close to the 
hind one; the metathoracic spiracle is much longer than broad; the 
wing veins are bare above and below ; vein bows strongly forward, 
as in M'Uxciiui* and reaches the cost a before the wing apex; the anal 
vein is long but does not attain the wing margin, even as a fold. 

SYNTH ES IOM Y A NUDISETA (van tier Wnlp) 

Synonyms. — S/nitln aioimjia brnsiliiuxi Rrauer and Uergcnstamni ; Synthcsi- 
omyia annUs (Mac<piart). 

Recognition Chakactkrs. — Ailult : This is a grayisli tly, ahout 10 mra. in 
length, with a striped thorax, a somewhat tesselated abdomen which is yellow 
at the apex, and bright orange-yellow antennae and palpi. Superficially it 
resemldcM a Sarcup/inf/n. but the ban- arista and the laek of bypopleural bristles 
will at once distinguish it from members of that genus. Larva : The larva is 
of the usual muscoid type. In the first iustar there are characteristic tubercles 
on the eighth abdominal segment ; one is median, posterior to the anus, and 
spined; there are three pairs of unspitied tubercles in a ventrolateral position. 
In the second instar the tultercles are more prominent and all are spined. Tlie 
third-stage larva is 7-lf> mm. in length, is relatively thick, and creamy white. 
The spinulose tubercles are prominent; in addition, there are six larger and 
two smaller sensory papillae surrounding the spiracles ( fig. G7). The posterior 
spiracles are black and prominent (tig. <>S> ; they have no peritreme, and the 
slits are S-shaped; the button is difficult to distinguish. The anterior spiracles 
have four to seven processes. 

Gkooraphical DisTKim tioN. — Nearctic Region: North Carolina, Georgia, 
Florida, Texas, Arizona. Neotropical Region : Mexico, Nicaragua, Costa Rica, 
Panama, Canal Zone, Bermuda, Dominican Republic, Cubn, Virgin Islands, Gala- 
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piipjos Islands, Ecuador, Brazil, Peru, Bolivia, Paraguay, Chile, Argentina. 
I'ulaoaivtie Region: Canary Islands. Madeira. Oriental Kcuion : India. EthtopMl 
Region: Zanzibar, Snath Africa (Transvaal, Natal), Seychelles, Australian 
Region: Queensland, Wake, Samoa, Fiji, Society Islands (Tahiti), Hawaiian 
Islands. 

Biology and Pathogenesis. — The larvae breed in various animal 
and vegetable materials, such as human and animal cadavers, decayed 
cotton seeds, dead locusts, feces, and kitchen refuse. Development 
is rapid: the third larval instar may he attained within 3 days after 
oviposit ion. and the complete life cycle may he completed in less than 
3 weeks. Pupation takes place in the soil within a cocoon formed 
of sand grains cemented together. 

This species has been recorded as involved in secondary wound 
myiasis. It is probably of little importance. 

Literature. — Siddons and Roy {J.'tO) give an account of the life 
history and immat ure stages. 

The Genus FA1N1MIA Robiiieau-Desvoidy 

The generic name TJoimilum ;/td has been used in much of the older 
literature on this genus. 

These arc medium to small-sized (lies; the eves arc large, the cheeks 

consequently narrow : the proboscis is short. 
There a re. two presutural and three post- 
sutural dorsocentrals and two rows of acros- 
ticals. Vein ;«i +2 runs straight to the mar- 
gin, the apical cell consequently being wide 
open ; the second anal vein is short, the third 
curved strongly forward in such a way that, 
if the two were prolonged, they would inter- 
sect (fig. 71). 

Life Histories. — The eggs, which are 
provided with two broad sclerotized expan- 
sions, are deposited on the medium in which 
the larva is to live. There are three larval 
stages. In the species for which the life his- 

v .„ #Jl tones have been worked out, development 

Figi kk 07. — Sfnithrsnnnyia . . , , .... 1 . 

nmliacta, posterior view ls I'^P 1 " when conditions are lavorable, and 

of last body segment of there may be two or more generations a year. 

mature larva. The larvae breed in vegetable and animal 

matter in a somewhat advanced state of de- 
composition, cadavers, excrement, fermenting foods, and rubbish in 
the nests of birds and Ilymenoptera : sometimes they may parasitize 
insects or vertebrates, although in the vertebrates parasitism is acci- 
dental and in insects it is doubtful whether it may be considered true 
parasitism. The mature larva leaves the semiliquid habitat to pupate. 

Larva. — The larva is of characteristic form; the body is flattened, 
narrowed anteriorly, and becoming broadest on the abdominal seg- 
ments: each segment beyond the first bears, on each side, a prominent 
lateral process (usually longeron the posterior segments) which mav 
be either simple or pectinate: the last segment bears three such 
processes: a row of similar but less prominent processes occurs on the 
upper part of the ventral surface below this later row; these processes 
are missing on the last segment : other usually less prominent but often 
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characteristic processes, or rudiments of them, may occur dorsally or 
vent rally. These processes, in some species, act as organs of flotation, 
and are adaptive to life in a semtliquid medium; they were mistaken 
for gills by earlier authors. The first ( prothoracic) segment hears 
a pair of antennalike processes. The head is very small : the anterior 
spiracles are rather prominent and ending in a number of digitate 
processes; the posterior spiracles are more or less elevated and three- 
lobed, each lobe containing an opening. 

Pathogenesis. — There are on record numerous cases of parasitism 
of the digestive and urinary tract of man by several species of Fannin. 
When present in the stomach, the larvae may cause vertigo, nausea, 
and violent pains; they may be expelled by vomiting. In the intes- 
tine they may produce abdominal pains, diarrhea, and sometimes 




Figure 6S. — Si/ntlirsiotni/ia tiudistrta. posterior spiracles of mature larva. 

hemorrhage resulting from the lesions of the intestinal mucous mem- 
brane. The patient will sometimes complain of disagreeable epi- 
gastric feelings of a tremulous nature. The abdomen may be swollen. 
Loss of sleep and appetite and general weakening may result. Intes- 
tinal myiasis is diagnosed by the recovery of larvae in stools; in severe 
cases a quart or more of larvae may be passed, and the period of expul- 
sion may extend over several months. 

A number of records of myiasis of the urinary passage and bladder 
are on hand. Some of these are doubtful, but a sufficiently large 
number are well authenticated. The usual symptoms consist of 
difficulty and pain in urination; the number of parasites is generally 
small, and when they are passed, relief is obtained. In one case, cited 
by Mumford (91), a heavily parasitized 1-year-old boy became seri- 
ously ill, with convulsions ; however, he recovered when the maggots had 
been passed. 

Infestation may come from food eaten in the raw state, or the eggs 
may be deposited on or near the anus, where the maggots, after 
hatching, may make their way into the urinary tract or intestine. 
Such an infestation may result from the use of unsanitary open 
privies, from unsanitary care of small children, or from sleeping with 
the body exposed in warm weather in places where flies are abundant. 
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The flies may be attracted by odorous discharges, especially those of 
an albuminous nature. 

Different species <>f Fannin may be associated with each other or 
with MvHca dotmxtica in individual cases. Fannia cairieularis has also 
been known to lie present, along witli other muscoids, in wound myiasis 
in monkeys. 

Literaiure. — For the identification of the Palaearetic species, the 
keys of Segny (U>L pp. Z-W-MS) for France, and of Karl (03) for 
Germany, will be useful. Malloch (86) has given keys for the deter- 
mination of the Nearer ic species. Important works on the biology, 
immature stages, and role in myiasis are Hewitt (58, p. 171), Mazza 
and coworkers (67), Lampa (70) , and Mumford (91). 



KEY TO SPECIES 



ADULTS 

1. Males: Eyes separated by no more than the width of the third antennal 

segment, often contiguous .. 2 

Females: Eyes separated hy several times the width of the third an- 
tennal segment 5 

2. Middle coxa on the anterior surface with one or more stout thorns which 

are directed downward and angularly bent at the apex (fig. &.)) ; 
abdomen black in ground color 3 




Fioi ke \VX~Fannut xenhtrh, middle leg. exclusive of tarsus, of male. 

Middle coxa without thorns as above-described, merely with bristles of 
the usual form and strength -- 4 

3. Middle tibia strongly expanded into a deformed tubercle ventrally beyond 

the middle (lig. m) : grayish species; usually '* bent thorns on the 

middle coxa-, nvnlari* (Fabrleinst, male 

Middle tibia moderately thickened beyond the middle, but not tuhercu- 
late or deformed: blackish species; usually 1 bent thorn on the middle 
coxa nianiftitn (Meigen), male 

4. Hind tibia with several rather closely placed long hairlike bristles on the 

middle of the anteroventral, posteroventral, and anterior surfaces; 
abdomen black in ground color hirhuruta (Zetterstedt ), male 

Hind tibia with 1 to 4 short bristles on the anteroventral surface, the 
other ventral surfaces bare; second and third abdominal tergites largely 

pellucid yellow — cunicuhirix (Linnaeus), male 

« r >. Mesonotum with 3 brownish vlttae. the middle one at least distinct; 
abdomen usually more or less extensively yellow at the base. 

conicuhiriM (Linnaeus), female 

Mesonotum sometimes with paired, but not with a median, vitta; ab- 
domen wholly black in ground color 6 
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6. Thorax gray, with more or less distinct traces of 2 to 4 vittae; anterior 

tibia with a small but distinct anterodorsnl bristle somewhat ha sad to 

the preapical one 7 

Thorax blackish gray, without truces of vittae; anterior tibia without a 
smaller anterodorsal bristle basad to the prttapical one. 

momenta (Meigen), female 

7. Ocular orbits and mesonotum densely grayish pollinose; middle femur 

with an outstanding, though rather slender, bristle at the base below. 

st ala ris (Fabricius), female 
Ocular orbits and mesonotum sparsely grayish pollinose; middle femur 
with only a short fine hair below at the base. 

iticisurata (Zetterstedt), female 

TH 1KH-STAGK T.AUVAK 

1. Lateral processes of the abdominal region spinulose only on the basal 
region, not pinnate; dorsal processes similar in nature to and almost as 

long as the lateral ones eanictilaris ( Linnaeus) 

Lateral processes pinnate at least almost to the ai>ex ; dorsal processes 
less than half the length of the lateral ones 2 

* 2. Dorsal processes well developed, though small, and spinulose. 

scaltiris ( Fabricius ) 
Dorsal processes reduced to sclerotized buttons, scarcely or not at all 

evident 3 

3. Lateral processes large and strongly developed, the branches of ad- 
jacent ones touching, or almost so . _ incixurata (Zetterstedt) 

Lateral processes relatively small, the branches of adjacent ones not 
nearly touching manivatn (Meigen) 

FANNIA SCALARIS (Fabricius) 

The Latrine Fly 

Synonyms— Hnmahnnyia xcalarix (Fabricius); Fannin saltatrix Robi- 
neau-1 >esvoidy. 

Recognition Charac tkrs. — Adult : This is a slender tly, about 6-7 mm. in 
length; the body is black, the legs likewise black except the knees and the bases 
of the front tibiae. The parafrontals and parafacials are silvery; the thorax 
and abdomen gray-dusted, the former with two brownish vittae, the latter with 
a black median band. Larva (fig. 70) : The antennalike processes of the pro- 
thoracic segment are very short: the lateral processes of the other segments 
are long and pinnate to their apices, their length increasing progressively back- 
ward. Dorsally, the segments of the thorax, except the first, each bear a pair 
of short spinous tubercles; the segments of the abdomen, except the last, have 
similar but more strongly developed processes. The anterior spiracles end in 
six to eight, usually seven digitate processes. The length of the mature larva is 
about 0 mm. 

Ukographical Distribution. — Nearctic Region : Labrador, Nova Scotia, Quebec, 

* Ontario, Alberta, Hritish Columbia. .Maine. New Hampshire, Massachusetts, 
Rhode Island, Connecticut, New York, New .Jersey, Pennsylvania. Maryland, 
District of Columbia, Virginia, North Carolina, Tennessee, Indiana. Iowa. South 
Dakota, Kansas. Texas. Montana, Idaho, Colorado. New Mexico. Arizona. Wash- 
ington, Oregon, California. Neotropical Region: Chile, Argentina. Palaearctic 

* Region: Ireland, Scotland. Kngland, Spain, France, Netherlands, Belgium, Italy, 
Corsica, Norway, Sweden, Finland, Lapland (Swedish). Denmark. Germany, 
Poland, Austria, Hungary, Yugoslavia, Rumania. European Turkey. European 
Russia (widespread*. Caucasus, Azores. Canary Islands, Morocco, Palestine, Rus- 
sian Turkestan, Manchuria, Chosen, .Tapati. Ethiopian Region: South Africa. 

Life History and Pathogenesis. — The larvae have been recorded 
as breeding in decaying fungi, cadavers, birds' nests, nests and burrows 
of Hymenoptera. and excrement, They are common in privies, and 
Lesne (S2) records them as common, though not nearly so much as 
F. htcfyii/ata, in cesspools in the vicinity of Paris. The eggs hatch 
in a short time, often *2 days or less; the life cycle in temperate climates 
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in midsummer can bo completed in a month or less. A number of cases 
of intestinal and vesicular myiasis are on record, ami the species has 

been recorded in aural myiasis. 

Literature. — An account of the immature 
stages, biology, and pathogenesis is given 
by Hewitt (JV, p. 168). 

FANMA MAMCATA (Meigen) 

Synonym. — HonuiUnnyin tnanicota ( Meigen). 

Kkcoonition Characters. — Adult: This is a 
blackish species with wholly black legs; the tho- 
rax lacks pale pollen: the abdomen, esjMfially in 
the male, has more or less grayish pollen, with a 
distinct median stripe of black: the general ap- 
pearance is that of a sj>eeies darker than the pre- 
ceding one. Length about 5-7 nun. Larva: The 
larva is similar to that of F. ncalaris, but the lat- 
eral processes are smaller and the dorsal processes 
are reduced to small buttons which are scarcely 
or not at all visible. 

( Jk< KiKAi'ii icai. I Usi umi TioN. — Nearctic Region : 
Alaska. Queln»c. Ontario, Alberta, New Hampshire. 
New York, New Jersey. .Maryland, Ohio, Kansas, 
Arizona. Washington, Oregon. Ralacaretic Re- 
gion: Scotland, England. France. Netherlands, 
Corsica, Sweden, Finland. Lapland (Swedish), 
(•erinnny, Austria, European Russia, Egypt, 
Kamchatka. 

Life History and Pathogenesis. — This 
species has been recorded from nests of 
1 1 vmenoptera. decomposing fungi, and 
other decaying plant and animal material. 
Lampa (79) describes a case of intestinal 
parasitism due to this species in associa- 
tion with two others, ami gives an account 
of its biologv and immature stages. 




Fiocri: 70. — Fannin *ca 
UtriSj mature la r v a 
(After Hewitt (58, p 
165).) 



FANMA INCISIRATA (Zettentedt) 

Synonym. — Homalomyia hicisunUn ( Zetterstedt ) . 

Kkcoonition Chak.uikhs. — Adult: This is a blackish species, with brownish 
to blackish legs; the parafacials and paradentals are lightly dusted with grayish 
pollen; the thorax has two brownish longitudinal vittae; the abdomen is gray 
puiiinuse. with a black median vitta. Length C>-7.5 nun. Larva: The larva is 
similar to that of Funnin scnlurin, but the body is larger, more depressed, and 
paler, often of a vitelline yellow; the lateral body processes are longer, their 
fringes almost tilling the intervals between them: and the dorsal processes are 
reduced to ehitinons buttons and are scarcely visible. 

Gkogkaphicat. 1 >isi iniu'TloN. — Nearctic Region: Jan May en, Quebec, Mani- 
toba. Alberta. British Columbia. Maine. New Hampshire, Massachusetts. Con- 
necticut, New York, New Jersey. District of Columbia. Virginia. Minnesota, Idaho. 
Neotropical Region: Mexico. Argentina. Palaearctic Region: Iceland, Scot- 
land, England, Spain, France, Netherlands, Italy. Corsica, Malta. Sweden, Fin- 
land, (Jertnany, Austria, European Russia, Canary Islands, Madeira, Tangier. 
Libia, China, Japan. 

Life History and Pathogenesis. — The life history is similar to that 
of F. seal arts. The larvae, with their more strongly developed flota- 
tion apparatus, are better adapted to life in a semiliqtiid medium. 
Lesne found this by far the most abundant species breeding in cess- 
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pools ill the vicinity of Paris. It lias been recorded from excrement, 
cadavers, and the nests of birds and of Hymenoptera. 

This species has been recorded several t imes as involved in intestinal 
and aural myiasis. 

Literature. — An account of the biology and life history is given by 
Leslie (82, p. 06) . 

FANNIA CAMCLLARIS (Linnaeus) 

Tin- Lesser Housefly 

Synonym. — Hontfrlompia ninirnlariH ( Linnaeus). 

RECOGNITION Characters. — Adult : This is a slender My, in large part blackish, 
but with the abdomen usually more or loss extensively yellow, the yellow regions 








Fhsube 71. — Fatniia cunicularis: A, Adult male; 

Li, wing. 



Fioi rk 71'. — Ftinnia conicu- 
laris, mature larva. (After 
Hewitt [58, p. J 64).) 



being especially prominent in the male and characteristically in the form of three, 
sometimes four, pairs of si>ots. The middle tibia of the male is not deformed. 
The thorax has three brown stripes, which are fairly evident in unrubbed speci- 
mens. Length about 6-7 nun. Larva (tig. 72) : The antenna like processes of 
the prothoracic segment are long and prominent ; the lateral processes are not 
pectinate, but are spinose on their basal region only; the dorsal processes tire 
similar to the lateral ones and almost as large. The anterior spiracles have five 
to eight, usually seven, processes; the posterior spiracles are longer and more 
prominent than in /•'. xcalarix. Length ."•-<>, sometimes up to S mm. 

Geographical Distribution. — Nearctic Region : Greenland, Alaska, Nova 
Scotia, Quebec, Ontario, Alberta, Maine, New Hampshire, Vermont, Massachu- 
setts, Rhode Island, Connecticut, Xew York, New Jersey, Pennsylvania. Mary- 
land, District of Columbia, Virginia, North Carolina, Georgia, Florida, Alabama, 

752113° — 48 9 
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Mississippi, Tennessee, Ohio, Michigan, Illinois, Minnesota, Iowa, South Dakota, 
Kansas, Texas, Montana. Idaho, Colorado, Utah, New Mexico, Arizona, Califor- 
nia. Neotropical Region: Mexico. GuatoTnala, Costa Rica, Colomhia, Galapagos 
Islands, l'razil, 1'eru, Uruguay, Chile, Argentina, Patagonia, Falkland Islands. 
Palaearctic Region : Iceland, Faeroes, Ireland, Scotland, England, Portugal, 
Spain. Fiance, Netherlands, Italy, Corsica, Sicily, Malta, Sweden, Fitdand, Lap- 
land (Swedish), Denmark, Germany, Poland, Czechoslovakia, Austria, Hungary, 
Yugoslavia. Rumania. Greece, European Turkey, Eurojjean Russia. Azores, 
Canary Islands, Madeira, Morocco, Algeria, Libia, Egypt, Kamchatka, China, 
Manchuria, Chosen. Japan. Ethiopian Region: Zanzibar, Southern Rhodesia, 
South Africa (Transvaal. Natal, Cain? of Good Hope). Australian Region: 
Western Australia. New South Wales, New Zealand, New Guinea, Hawaiian 
Islands, Antarctic Islands. 

• 

Life History and Pathogenesis.— The breeding habits of this fly 
are extremely varied. It is common in excrement, human and animal. „ 
though, according to Leslie, it does not breed in cesspools in the vicinity 
of Paris. It has lx*en reported from decaying vegetable matter 
(onions, fungi), from dead insects, from vertebrate cadavers, from 
birds' nests, from the nests of Hymenoptera, and from food sub- • 
stances, such as fruits, smoked or salted meats, and cheese and other 
milk products. It has been reported as a parasite of Orthoptera, 
( oleoptera. and snails: in at least some of these cases, however, it 
may have been living as a saprophyte. The adults frequent houses, 
but in smaller numbers than housefiies. The life cycle, in mid- 
summer in temperate climates, may be completed in a month or less. 

The larva, often in association with other species, has been recorded 
a number of times in intestinal myiasis: it is the most common cause 
of vesicular myiasis. Two cases of cutaneous myiasis in monkeys have 
been reported! In one. recorded by Carter and Blacklock (#4)? the 
maggots, in association with those of Calliphora vtrina (erythro- 
rrphala) and Mvachta xtohuhi /<*, were found in wounds in the mouth 
and nasal region and on the abdomen of a monkey dying of tubercu- 
losis: the other case was recorded by Soguy, without details. It has 
also been recorded in aural myiasis. 

Literature. — An account of the immature stages, biology, and 
pathogenesis is given by Hewitt (58, p. W2) ; a detailed description 
of the larva and of urinary myiasis caused by it is given by Chevrel 
(27, pp.J9-i-.',l/,). 

F ANN I A FUSCONOTATA (Rondani) 

Gkographn ai. IMstkibution. — Nentropieal Region: Argent inn. 4 

Pathogenesis. — A case of vesicular myiasis was caused by a larva 
questionably identified as this species. No adults were reared. The 
patient suffered abdominal pains, malaise, low fever, and difficulty 
in urination: small quantities of blood were passed with the urine. • 
An account of the case, with a description and photographs of the 
larvae, is given by Mazza and coworkers (<S7). 

FANNIA LEYDII (Walsh) 
FANNIA WILSONI (Walsh) 

These species were described from larvae obtained from cases of 
intestinal myiasis in Illinois. Xo adults were reared, and it is doubt- 
ful whether the identity of the species can ever be determined. 



Digitized by Google 



THE FLIES THAT CAUSE MYIASIS IN MAN 



131 



The Genus 1IYDKOTAKA Kobineau-Desvoidy 

The following characters will merely aid in :i recognition of this 
genus; for a more positive determination it will he host to consult a 
more comprehensive key to the genera of Anthomyiidao. 

The eyes are contiguous in the male.^: in the females the front is 
broad and cruciate frontals are present. In the species considered 
here, there are two presutural dorsocent rals. two sternoplonrals and no 
hypopleurals: the hind tibia has only one anterodorsal bristle in addi- 
tion to the preapical one. Vein m-.-. runs straight to the margin, the 
apical cell consequently being broadly open; the second anal vein is of 
moderate length, not reaching the wing margin ; the third anal is short. 
In the male the front femur is excavated below near the apex, with a 
tooth basad of the excavation ( tig. (.1 ). 

Life Histories. — Comparatively little information is available. The 
larvae live in excrement or in partially decomposed vegetable matter; 
several species have been reared from birds* nests. The larvae are 
at first saprophagous, although in the third stage they may become 
carnivorous and feed on other dipterous larvae. In several species 
the adults, especially the females, annoy man and cattle by persist- 
ently alighting on their bodies in search of sweat or blood drawn by 
bloodsucking flies. 

Larva. — The larva of only one species, //. <1 r.rdipea ( Fabricius) , has 
been described (Keilin 6*6*. />. 31 iU ) ; it is of the usual muscoid type. 

HYDKOTAEA METEORICA (Linnaeus) 

Recognition Chauac tkrs.— Adult : This is :i black species, about 4 to 0 mm. 
in length. The thorax is shining in 1 1 m* male, ashy gray in tin 1 female; the 
abdomen is gray | ioHino.se, with a median black baud formed from connected 
triangles. The eyes in the male are narrowly separated. The wings are lightly 
infumnted; the halteres Mark. 

Geographical Disunite i ion. — Nearrtir Region: Quebec. Alberta. Maine. Ver- 
mont, Connecticut. New York. Maryland. North Carolina, Indiana. Illinois. North 
1 Dakota, South Dakota. Montana, Idaho, ('(dorado. New Mexico. Washington, 
California. Palaearcfic He-ion: Ireland, Scotland. Kngland, France. Nether- 
lands, Corsica. Sweden. Finland. Germany. Austria. Russia. 

Biology and Pathogenesis. — No details of life history are known. 
Two records of intestinal myiasis have been published; in one a black- 
smith, after several months of illness, passed a quantity of larvae from 
which adults were reared: in the other about (10 larvae, said to he this 
* species, were recovered from stools of children suffering from dysen- 

tery. This species has also been recorded in aural myiasis. 

The Genus PKKOMA Kohineaii-Desvoidy 

There is but one species known in this genus. 

PEROMA ROSTRATA Robiiicau-Desvoidy 

Recognition Chakacteus. — Adult: This is a black lly. about (1-7 mm. in length; 
the abdomen Is metallic blue, the color being especially noticeaMe from the 
posterior view; the last abdominal segment is covered with an ashy-gray pollen. 
The epistoma is strongly produced; t lit* hypopleura bear some strong hairs below 
and in front of the spiracle. Larva: This is a smooth maggot of the ordinary 
muscoid type; for The structure of The posterior spiracles, see iigure 7M. 

Ceogkaphical DisruiauTioN. -Australian Region: Recorded from every state 
in Australia but evidently limited to that continent. 
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Fiocrk 73. — I'cronia / ox/rote, 
posterior spiracles of pupa. 



Pathogenesis. — Prob- 
ably of no medical im- 
portance. It is known 
to be a tertiary sheep 
maggot, but it does not 
invade healthy tissue. 




Fig i uk 74. — StomoJ-yn valcitrans, head of 
female, side view. 



The Genus STOMOXYS Geoff roy 

Tlie genus is treated here in its more restricted sense: some authors, 
such as Pat ton and Zumpt. extend it to include the horn Hies and their 
relatives. 

Stomowt/x is easily distinguished from other Muscidae by the fol- 
lowing combination of characters: The proboscis is long and slender, 
broader at its base and narrowing toward the apex; it is horny, shin- 
ing, and rigid, with small, inconspicuous labella, and is fitted for pierc- 
ing and sucking blood (tig. 71). The palpi do not extend beyond the 

middle of the haustellum. The 
antenna] arista is pectinate, with 
no rays below. 

The genus includes a number 
of species of grayish flies of me- 
dium size that resemble the 
housefly in appearance. S. cald- 
trans (L.) is almost cosmopolitan 
and is the only species occurring 
in the New World, Australia, and 
much of the Palaearctic Region. 
Life Histories. — The females are oviparous. The larvae shun light, 
which is detrimental to them. They breed in the excrement of many 
animals, horse manure being favored: they have also been reported as 
breeding in birds* nests and in decaying vegetable matter. The adults, 
both males and females, are savage biters, hut attack horses and other 
domestic animals in preference to man. 

Larvae. — The first -stage maggot is whitish, translucent, and about 
2 mm. long. The mat tire larva is of the ordinary muscoid type, with 
the posterior end distinctly broader than the anterior: the posterior 
spiracles (fig. 7.~>) are rather small and widely separated, with three 
strongly Mnuous openings; the rather poorly defined button is in the 
middle. 




FIGURE 7-~. — 8tomo.rt/s calcitrant, pos- 
terior spiracles of pupa. 
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Literature. — For a key to the species of tin* world and a discussion 
of the biology sec Sc'guy {1-IU)\ for a discussion of the medical im- 
portance see Zumpt ( /(#>). 

STOMOXYS CALCITRANS (Linnaeus) 

Thv Stahl. Hv : tin- I'.Hinp Iloiis.lly 

Rkcoonitiox Chara< tkks.- Adult : This is a grayish to Mack fly, about ~> or 
0 mm. in length; tin* pollen of the thorax and abdomen is mainly ui'iiy, but t 1i«t«» 
are four vittae of brownish pollen on the thorax and spots of pollen of tlm same 
color on the abdomen, those of the intermediate segments being in the form of 
a single si>ot at the base and a pair at the apex of each segment. The leys are 
black, with more or less yellow on the tibiae. The front tarsus of the male 
lacks line, erect hair on the anterior surface. Larva : Too liitle is known of 
the larvae of t his genus to enable one to give specific <-ha meters 

Gkogkaphkal DisTKim tiox.— Nearclic Region: Alaska. Nova Scotia. Quebec, 
Ontario, Manitoba, Saskatchewan. Alberta. British Columbia. United States 
• (records from every slate and the District of Columbia >. Neotropical Region: 

Mexico, Guatemala, Honduras. Costa Rica, Panama. Canal Zone. Hertnuda. 
Rnhama Jslamls, Cuba. Jamaica. Haiti. Dominican Republic. Puerto Rico, 
Antigua, St. Vincent, Barbados, Grenada, Trinidad. Colombia, Galapagos Islands, 
Ecuador, Venezuela, British Guiana. Brazil. Peru. Bolivia. Chile, Argentina. Pata- 
gonia. Palaearctic Region: Scotland. England. Portugal, Spain. France, Nether- 
lands, Belgium. Switzerland, Italy, Corsica, Sardinia. Sicily, Norway. Sweden, 
Finland, Lapland < Swedish I, Denmark. Germany. Austria. Hungary, Yugoslavia, 
Rumania, Greece. EuroiM-au Turkey, Russia (widespread), Azores, Canary Is- 
lands, Madeira, Morocco, Algeria, Libia. Egypt. Turkey (Asiatic), Dodecanese. 
Palestine. Arabia, Iraq. Iran, Asiatic Bussia (widespread!, China. Chosen, Japan. 
Oriental Region: India. Ceylon, Burma, Thailand. Indo-Chinn. Federated Malay 
States, Taiwan, Philippine Islands, Sumatra, Java. Celebes. Ethiopian Region: 
Gambia, Guinea. Siena Leone. Ivory Coast. Gold Coast. Nigeria. Sudan. Eritrea, 
Ethiopia. Belgian Congo, Angola, Uganda. Kenya. Tanganyika. Zanzibar, Nyasa- 
land. Mozambique, Rhodesia. South Africa (Transvaal. Busntolaml, Zululand. 
Cape of Good Hope!, Madagascar. Seychelles. Mauritius. Australian Region: 
Australia (every state!. Tasmania. New Zealand, New Caledonia. Guam, Samoa, 
Fiji. Hawaiian Islands. 

Biology and Pathogenesis.— The egos hutch in 1 to 3 days. The 
larva completes its development in 11 to 30 days, depending on the food 
and physical conditions of the environment ; the pupal period, in the 
summer, lasts (> to 20 days. The rate of development is much slower 
than that of the housefly. In cooler climates hibernation takes place 
in the larval or pupal stage; in warmer climates there is no trne hiber- 
nation. 

* Znmpt (lffl>) briefly discusses the three recorded cases of myiasis sup- 
posedly caused by this fly, and concludes that the records were probably 
erroneous. However, the subject cannot be dismissed so lightly. In 
the case reported by l'orter ( //.'/, j>. .in ) an athtll was reared from 

• larvae obtained from the neglected foot of a native stable boy in 
South Africa: and Knipling and Kainwater (76) have recorded this 
species from wounds in an unspecified domestic animal. As to intesti- 
nal myiasis, Onorato (»%') describes a case in which maggots were ex- 
pelled in the vomit of a boy in Tripolitania. in the presence of a 
physician, and 25 of them were reared to the adult slage. It would 
seem, then, that this species may, on rare occasions, produce both gas- 
tric and traumatic myiasis. 
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Tin* Genus MUSSINA Itnhitieaii-Desvoidy 

The genus Mus< iitti may be distinguished from other common Mus- 
cidiie by the following combination of characters: The body is robust, 
brownish or black in ground color, with rather dense <rrayish pollen, 
which. <ui the abdomen, is changeable with the light incidence; the 
apex of the scutcllum is more or less extensively reddish or yellow; 
t he arista is long plumose : the proboscis is short and the labella fleshy ; 
the eves are bare: the wings are uniformlv h valine, without noticeable 
yellowing at the base: vein //<,._• is distinctly bowed forward, but the 
bow is broad and not sharply bent : anterior acrosticals are present in 
two rows; and the pteropleura are bare. The adults bear some super- 
ficial resemblance to certain Sarcophagi dae. but the lack of hypopleural 
bristles will at once distinguish them. 

Life Histories.— The adults feed on various substances, but chiefly 
juices from meats, fruits, and vegetables which are spoiling or fer- 
menting. The larvae breed in various types of media, including 
fungi, decaying or diseased vegetable matter, bodies of dead insects, 
snails, and vertebrates, and. as parasites, on living insects and verte- 




Fiauni: 7<I. — Musi nut xinhit- 
UtN* t first-stage larva. Alter Kgi kk 77. — }fiisciiia stabulnvx, pos- 
S6glly (lAft p. terior spiracles of pupariuiu. 

brates. Several species attack nestling birds. In their food habits 
they are characterized in Keilin (MJ % />. /fJ7) as omnivorous and are 
considered by him as transitional between the saprophagous ami the 
truly parasitic musctds, such as Pasxeromyia. 

Eggs are deposited upon the breeding medium. There are three 
larval stages; in the last stage, the larvae become highly voracious and 
carnivorous, and destroy other dipterous larvae with which they come 
in contact. Pupation occurs within a cocoon formed from debris sur- 
rounding the transforming larva. 

Larva. — The larva is of the usual muscoid type, slender and pointed 
anteriorly, and gradually broadening posteriorly. The first-stage 
larva (fig. 7C>) is translucent, its internal organs being clearly visible 
through the integument ; it is smooth ami glabrous, without complete 
rows of spinules. but with small ventral spinulose areas anteriorly on 
at least most of the abdominal segments. The mouth is surrounded 
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by denticles, and the posterior end is papillated. The second larval 
stage is similar to the first, exc ept for the usual changes in the posterior 
spiracles and the development of anterior ones. The third-stage larva 
has characteristic posterior spiracles (fig. 77) ; the peritreme is very 
thick and the three slits are arcuate; beside the slits, there are four 
feebly sclerotized areas, each bordered outwardly by a fanlike fringe 
of hail's; each anterior spiracle ends in four to six fingerlike processes. 

Pathogenesis. — Most species of Mu-wina are saprophytic, at least 
in the earlier stages. The only species known to be involved in the 
production of myiasis in man' is M. stabuhms; in man, it has been 
recorded only as* an intestinal parasite, although it has been known 
to produce wound myiasis in animals. 

KEY TO SPECIES 

The following key will separate the four most common Muschui species of the 
Holarctic Region. The other species of this region and the rest of the world are 
either of doubtful validity or of uncommon occurrence. 

ADULTS 

1. Tibiae yellow stnhnlmis (Fallen) 

Legs entirely black 2 

2. Palpi black; vein w„ ; but slightly curved upward (cf. stobuimix, fig. 

78, 4) axximilis (Fallen) 




• 




Figike 78. — Venation of apical half of wing: A, Muni-inn stnbulans; B, M. 

jxisciiin ii in 

Palpi yellow; vein m,,i strongly curved upward dig. 7S, B) 3 

3. Abdomen without a tract* of red laterally; grayish pollen abundant, 

especially on the thorax imhitlonnii (Fallen) 

Abdomen usually brownish red at the base laterally; body with bluish 
reflections and without abundant grayish pollen pnsi uorum Linnaeus 

MUSCINA STAB U LANS (Fallen) 

The False Stablefly 

Recognition Characters. — Adult : The body Is largely black, covered with 
thick grayish pollen ; the abdomen may be more or less reddish on the sides, or 
may be entirely black; and the scutellum is broadly reddish at the apex. The 
first two segments of the antennae and the base of the third are largely red. 
The palpi, tibiae, and about the apical half of the femora are yellow. Vein uiui 
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bends rather feebly upward, meeting the eosta before the wing apex. Length, 
about 8 mm. Larvae: It is difficult to distinguish the larvae from that of M. 
axxhuilis, the only known characters for their separation being the structure of 
the buccopharyngeal armature (fig. 79.) The newly hatched larva measures 
about 1.5 mm.; the mature third-stage larva, about 12-18 mm. in length by 
5-6 mm. in width. The mature larva is creamy to grayish white; its skin is 
rather tough, but not so tough as in most carnivorous larvae; the mouth hooks are 
stouter than those of M. uxximilix. 

Gkoukaphical Distribution. — Nearctic Region: Alaska, Nova Scotia, New 
Brunswick. Quebec, Ontario, Alberta. British Columbia. Maine, New Hampshire, 
Vermont, Massachusetts, Rhode Island. Connecticut, New York, New Jersey, 




Figure 79. — Anterior segments of larva of Mnscina, side view: A, M. axsimilis 
first stage ; B, M. xtabuhuix. same ; ('. M. nxxintilix, second stage ; D, M. xtafntlans, 
same; E. M. axxiwilix, third stage; F, M. xtabuUinx, same. (After Seguy ( 134, 
p. 443), and Keilin (66).) 

Pennsylvania, Maryland, District of Columbia. Virginia, North Carolina, Georgia, 
Ohio, Michigan, Indiana, Illinois, Minnesota. Wisconsin, Iowa. Missouri, North 
Dakota, South Dakota. Kansas, Arkansas, Texas, Montana, Idaho, Colorado, 
Utah, New Mexico, Washington, Oregon, California. Neotropical Region : Mexico, 
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Guatemala, Brazil (Sao Paulo). Peru. Chile. Argentina, Patagonia. Palaearctic 
Region: Ireland, Scotland, England. Spain, France, Netherlands, Italy, Corsica, 
Norway. Sweden. Finland. Lapland (Swedish), Denmark, Germany, Poland, 
Czeehoslovnkia, Austria. Hungary, Yugoslavia, Rumania, European Turkey, 
Russia (widespread). Azerbaijan. North Caucasus, Azores, Canary Islands, 
Madeira. Morocco. Algeria. Tunisia. Libia. Egypt. Syria, Palestine, Siberia 
(Tomsk, Kamchatka), China, Manchuria, Chosen, Japan. Oriental Region: Tai- 
wan. India. Ethiopian Region: Tanganyika, Kenya, Southern Rhodesia, South 
Africa (Transvaal!. Australian Region: South Australia, Queensland, New 
South Wales, Canberra, New Zealand. New Hebrides (Espiritu Santo Island). 

Biology and Pathogenesis. — The females frequently enter houses 
and may oviposit on foods, particularly those that are slightly tainted; 
il is probably in this way that man occasionally becomes parasitized. 
Each female may produce 140 to *200 eggs, which she scatters over the 
food substratum*. The first larval stage is of very brief duration, the 
second somewhat longer, and the third, in which the carnivorous habit 
becomes the most highly developed, is by far the longest. The length 
of the larval life is from 15 to 25 days; higher temperatures and an 
abundance of animal food will make it tend toward the lower figure. 
Several generat ions may be produced in a summer. Normally, hiber- 
nation takes place in the pupal stage, although larvae produced late in 
the season, if they survive, may remain dormant over the winter. A 
similar period of semidorinancy may explain some of the protracted 
cases of intestinal parasitism in man. 

A number of cases of human intestinal myiasis have been recorded. 
One of these, described by Portchinsky (Ho), lasted from November 
to the following March, all the time causing great pain, sickness, and 
vomiting. The ill effects, which have been described ( Portchinsky) as 
similar to "false typhus.'' may be due to the tearing of the mucous 
lining of the intestine by the mouth hooks, with the resulting loss of 
bloo(l and entrance of toxic products into the wounds. 

Carter and lilacklock (.?{) described a case of cutaneous myiasis, 
involving the mouth and nasal region, as well as a body wound, in a 
monkey dying of acute tuberculosis, and Seguy has demonstrated the 
experimental production of myiasis in wounds in rabbits, guinea pigs, 
and hedgehogs. Nestling birds may be parasitized by this species, with 
fatal results. 

Literature. — Important papers on the biology, larval structure, life 
history, and role in myiasis are Portchinsky { tlo), Keilin (66, p. 415) , 
and Seguy {Li 4). 

MUSCIISA ASSIMILIS (Fallen) 

Gkogkaphicai, I nsi hiuution. — N caret ic Region: Alaska, Newfoundland, New 
Brunswick, Quebec. Manitoba. Alberta. Hrilisb < 'tiltimhia. Maine. New Hamp- 
shire. Massachusetts, Rhode Island. Connecticut. New York. New Jersey, Mary- 
land. District of Columbia, Virginia, North Carolina, Tennessee. Ohio, Indiana, 
Illinois, Minnesota, Wisconsin, Iowa. Missouri, North Dakota, South Dakota, 
Montana, Idaho. Colorado, Utah. Nevada. New Mexico, Oregon, California. 
Neotropical Region: Mexico. Palaearctic Region: England. Portugal. Spain, 
Franc*', Netherlands, Italy. Corsica, Norway, Sweden. Finland. Lapland (Swed- 
ish). Denmark. Germany. Austria. Rumania. Russia (north to Arkhangelsk). 
North Caucasus, Azores, Canary Islands. Palestine, Siberia (Kamchatka), Japan. 

Pathogenesis.— This species is known to produce at times a fatal 
myiasis in nestling birds. Adults do not usually enter houses; there- 
fore, the contact necessary for causing myiasis in man is probably 
absent. 

Literature. — Kei 1 i n ( 66 ) . Seguy ( 134 ) • 
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MUSCINA PABULORUM (Fallen) 

Geographical Distrirution. — Palaearctic Region: Scotland, England, Spain, 
Franco. Netherlands, Corsica, Norway, Sweden, Finland, Denmark, Germany, 
Poland. Czechoslovakia, Austria, Yugoslavia, Rumania, Russia, Canary Islands, 
Madeira, Egypt, Palestine, East China, Japan. 

Pathogenesis. — This species is normally saprophagous or carnivo- 
rous; there is one record of it as a sheep maggot in Scotland. 

The Genus MUSCA Linnaeus 

The genus Muxca is used here in the sense emloyed by Pattern and 
by Van Emden; so for the present purposes such generic names as 
Byomya, Phihumatomyia* Enmusca, and Vwiparomusca must be 
considered as synonyms. The genus is practically of world-wide dis- „ 
tribution, although the species that dominates as a household pest 
will vary from one region to another. 

Members of this genus are black to blackish flies, more or less 
covered with grayish pollen, and with the abdomen often extensively * 
yellow or orange, sometimes wholly so. The pollen of the mesono- 
tum may leave two or four black vittae, although in some species the 
mesonotum is wholly black. The arista is characteristically formed ; the 




Figure 80.— Posterior spiracles of mature larva: A, Mu*va domcstica; B, M, 
snrhrns; C. I/, craxxiroxft is. (After Patton (105).) 



terminal segment is strongly thickened basally and its plumosity is 
very long, the longest rays being usually half the length of the 
arista or longer. The petoropleura arc hairy. Vein m^. is strongly 
benl forward, is angular at its bend, and reaches the cost a before the 
wing apex; vein /■, is bare: the anal vein does not reach the wing 
margin. 

Life Histories. — Within the genus the life histories vary consider- 
ably. Most species are oviparous, but in some the females deposit 
maggots which are in the second or even the third stage. Breeding 
grounds are varied and commonly include excrement of different 
types. Development is rapid, and there are several annual genera- 
tions in temperate climates; in the Tropics breeding may be con- 
tinuous. The adults of some species, notably M. domestica, M. vieina, 
and M. sorbin*, are common household pests, but some species live 
habitually away from human habitations. Adults of other species 
are hacmatophagous, either making their own lesions by means of 
rasping labella or lapping blood from around wounds or punctures 
made by the true bloodsucking Diptera. 

Larva. — The larva is a glossv whitish maggot of the common mus- 
coid type. The posterior end is rounded and without noticeable 
tubercles; the posterior spiracles in the third-stage larvae are D- 
shaped, the straight side being inward and provided with three 
strongly sinuous slits (fig. 80). 

Literature.— The works of Patton (104, 1(15, 108, 10,9) will be found 
useful for the biology, immature stages, and taxonomy of the adults, 
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including keys to the Palaoaret ic, Ethiopian, and Oriental species. 
For a further treatment of the Ethiopian .species, including a key, see 
Van Eiitden {154, VP- 73-S/t) : for a key to the Australian species, see 
Hardy 

KEY TO SPECIES 

AM I I S 

1. Mesonotum with 2 black vittae, which, in the females, are divided iti tlie 

form of a Y in front of the suture sorbins Wiedemann rj 

Mesonotum with 4 complete black vilt.ie _. ____ 2 

2. Propionic distinctly pilose, although sometimes with hut a few hairs; 

proboscis of the ordinary form, without a bulbous haustelluin or 

prestomal teeth; i>alpi black 3 

Propleura bare; proboscis thickened, with a bulbous haustelluin and 
prestomal teeth (fig. Sit; palpi yellow ..... craxxirostrix Stein 

3. Front of male at narrowest point alxuit 3 times as wide as the third 

antennal segment; abdomen largely infuscated in the female and with 
at least the third and fourth segments infuscated in the male. 

(lomcxticii Linnaeus 
Front of male at narrowest point less than 3 times as wide as the third 
antennal segment ; abdomen more or less bl ight orange, especially 
basally. and darkened on the fourth segment and at least the apex 
of the third in the male vidua Macquart 



TIlIKD-si WOK t.AKVAK 

1. Posterior spiracles heavily seloroti/.cd and without a peritrenie (Hg. 

SO, C) ( rnxsiroxtrix Stein 

Posterior spiracles with a distinct peril reme. _ 2 

2. Peritrenie thick (tig. SO. li) __ sorbin* Wiedemann 

Peritreme thin (tig. 80, t> _. -— domrxHm Linnaeus 

vidua Mac-quart 

MUSCA CRASSIROSTRIS Stein 

Synonyms. — Pfiilannaiomgia irassiroxtrix (Stein); M it sea insignia Austen. 
Recognition Ciiak a t "TKK s . Adult : This species is readily recognized by the 

light gray color, the olive or grayish-green abdomen, 
the yellow palpi, and the thickened bulblike haustel- 
luin dig. SI). Thorax has four narrow vittae, the 
outer ones being interrupted at the suture. Length 
about ">-7 mm. Larva: The mature larva is of a 
characteristic lemon-yellow color; the anterior spir- 
acles in)ssess seven or eight tingerlike processes; the 
posterior spiracles are densely sclerosed, without a 
peritrenie < tig. SO, ('). 

tir.ouKAPmcAi, I OsTKiiii TioN. — Palacarctic Region : 
China (Shantung), Libia, Egypt, Anglo-Egyptian Su- 
dan (Khartoum), Dodecanese. Cyprus, Palestine, 
Arabia, Iraq, Iran. Ethiopian Region: Senegal, (told 
Coast, Soeotra, Belgian Congo, Rhodesia, South 
Africa (Transvaal). Oriental Region : India, Ceylon, 
Burma. Malaya. Taiwan, Philippine Islands, Su- 
matra, Borneo, .lava. 




Fioi kk 81. — M u s e a 
erasxiroxtris, head of 
female, side view. 
(After Pa tton (105).) 



Biology and Pathogenesis. — This species- 
is oviparous; the eggs are deposited in masses 
in fresh cow or horse manure in the Held. 
Development is rapid. The adult sticks blood ; 
its proboscis is provided with a strong bulbous haustelluin and with 
rasping prestomal teeth on the labella. 

K Mnsra xorbmx Wiedemann is the common housefly of extensive areas in the 
warmer parts of the Old World. It is not known to be involved in human myiasis. 
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Human parasitism i> ran* ami of little consequence. Patton attrib- 
utes the cases of intestinal myiasis known in India to the curious 
purification rite of eating the five products of the cow, including a 
small quantity of fresh dung, mixed together. Onorato {(Hi) records 
a case of enteric myiasis from Tripolitania ; as explanation of the 
infestation, he says that the indigent poor often search through horse 
dung for the undigested grains of barlev which it contains, and that 
the patient, who admitted having done that, may have contaminated 
his own food with eggs or young larvae from his soiled hands. 



MtSCA DOMKSTICA Linnaeus 



MUSCA VICINA Macquurt 

Tin* Ui.usotly; tho Typhoid Fly 
(J'i«. S2) 



The two species, or two varieties of one species, as they are vari- 
ously considered by different authors, are treated together because 
for our purposes it is impracticable to separate them. Their records 
in the literature have been considerably mixed. The females are very 
diflicult to separate, if they can be separated with certainty at all; 
the males of J/, vidua have a much narrower front and a paler 



txio- 

men. although both these characters are subject to quantitative 
variation. 

Kkkwimiion Ctiarutrks.— Adults: The adult is easily distinguished from 
other known species of Muxca by the fact that the proplouru are hairy (though 

s climes with only a few hairs, and 

^ J, rarely hare), the thorax has four 

y ^* y - v . ^ < hlack vittac. and the ahdoinen, in 

> if addition to the median stripe, is in- 

\ Ja£" / fuscaled on at least the third and 

fourth segments. The eyes are hare, 
the wing veins hare a hove and he- 
low, the front at least hroader than 
the third nntotmal segment and with 
distinct frontalia. tiie prolHtseis of 
ordinary form, and the postsutural 
dorsocent rals all strong. Length 
C» u mm. Larva i tig. s:;j : Each an- 
terior spiracle has tive to seven 
fingerlike processes; each iiostorior 
spiracle lias a well-developed peri- 
treme of moderate width. 

(iKonttAPIIlCAL DlSTltlHCTION. — 

Practically world-wide. .\f. vidua is 
apparently the form that occurs 
throughout the warmer parts of the 
Old World, including Africa, India, 
and the warmer parts of the I'alae- 
arctic Region: it also extends into 
the New World, at least in the West 
I tidies. Since there is still consid- 
erahle question as to whether it is distinct from M. dmncxtira, the following 
records are for 1/. vidua and M. rfnmcxtica comhined : Nearctic Region.-- 
Alaska. Lahrador. Quehoc. Ontario, Manitoha, Saskatchewan. Alherta, Itritish 
Columhia, Maine. New Hampshire, Vermont. .Massachusetts, Rhode Island, 
Connecticut, New York. New Jersey, Pennsylvania. Maryland, District of Colum- 
hia. Virginia, North Carolina. South Carolina, Georgia. Florida, Mississippi, 
Ohio. Michigan. Indiana. Illinois, Kentucky, Minnesota, Wisconsin. Iowa, 
Missouri. North Dakota, South Dakota. Kansas, Louisiana. Oklahoma. Texas, 
Montana. Wyoming, Colorado, Utah, Nevada, New Mexico, Arizona, Oregon, 




Fmciuc S*_\ Muxcu ilnnn sin a, adult male. 



i 
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California. Neotropical Region: Mexico, P.a.ia California. Guatemala, Panama, 
Canal Zone, Bermuda, Italia ma Islands, Cuba. Jamaica. Haiti, Dominican Re- 
public, Puerto Itieo. Virgin islands. St. Kilts. St. Vincent. Antigua, Martinique, 
Barbados, Grenada. Trinidad. Colombia. (Salapayos Islands, Ecuador, Venezuela, 
British Guiana. Brazil. Ascension Island. Peru, Paraguay. Uruguay. Chile, Argen- 
tina, Patagonia. Palaearctic Begion : Iceland. Ireland, Scotland, England, Spain, 
France, Netherlands, Switzerland, Italy. Corsica, Sardinia. Norway, Sweden, 
Finland. Lapland (Swedish), Denmark, Germany. Poland, Czechoslovakia. 
Austria. Hungary. Yugoslavia, Rumania. Greece , European Turkey, Russia, 
Transcaspia, Azores, Canary Islands. Madeira. Morocco. Algeria. Tunisia. Libia. 
Egypt, Dodecanese. Syria, Palestine, Iraq, Siberia (Tomsk). China (Shantung), 
Manchuria, Chosen, Japan. Oriental Region: India. Ceylon. Malaya. Taiwan, 
Philippine Islands, Sumatra, Borneo, Java. Ethiopian Region : Gold Coast, 
Nigeria. Sudan. Eritrea. Uganda. Kenya, Tanganyika. Zanzibar. Nyasaland, 
Mozambique. Rhodesia, South-West Africa, South Africa (Natal), Seychelles, 
Admirantes, Coeiivy and Cargados Islands, Itodriqucz. Australian Region: 
Western Australia, Northern Territory, South Australia. Queensland, New 
South Wales. Victoria. New Zealand. New Caledonia. New Hebrides (Espiritu 
Santo Island). Guam. Samoa, Fiji, Society Islands. Marquesas. Midway Islands, 
Hawaiian Islands. 

Biology and Pathogenesis. — The housefly breeds in decaying and 
fermenting organic matter of sufficient moist ness. and in human and 
animal excrement. It is oviparous. A single female may produce 
120 to 150 eggs at a hatch and may deposit from 5 or (> to -JO or more 




FiGi'iw: S3. — Miisca <hmn stint, mature larva, side view. 



hatches during her lifetime. Development is rapid: under favorable 
conditions, a generation may be completed in :i weeks. In warmer 
climates breeding may be continuous throughout the year: the ques- 
tion as to how the flies hibernate in temperate climates has not been 
completely answered. 

In spite of the experiments of Koniarek ( //;). it is hard to discredit 
statements by various workers that larvae of M. doiinstha have been 
recovered from stools and vomits under conditions that would pre- 
clude subsequent infection. Apparently authentic eases have been 
reported from Illinois, Scotland. South Africa, and other parts of the 
world. Seemingly authentic cases of urinary myiasis, similar to those 
produced by Famt'/o, have been reported. In a case reported by Leon 
(81) in Rumania, the actual emergence of the larvae from the urinary 
tract of a young man was observed. Some detailed observations on 
breeding habits are given by Mellor (88). 

Several cases of wound and euticular myiasis in man and animals 
are on record; in most of these, however, the larvae attack only the 
diseased tissue. In India larvae have been known to attack the 
diseased nasal cavities and wounds on the bodies of lepers. A severe 
auricular myiasis in the suppurating ear of a boy and an extensive 
dermal myiasis in the leg of an elderly man with varicose veins have 
also been reported. In the man the larvae probably hatched from 
eggs deposited on or near an ulcerous cavity ; though some had reached 
the third stage, they were undersized and gave evidence of attempting 
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to escape from (lie unsuitable breeding medium. Cases of ocular 
myiasis are known. 

Literature. — The literature on the housefly is voluminous. A good 
general work, which is more recent than Hewitt's well-known book, is 
Austen (6) and its somewhat abbreviated revision, Austen (7). 

The Family TIPULIDAE 

The Crane Flics 

Members of this family are slender, very long-legged flies, with a 
many-se«rmented antenna and a rather primitive wing venation. An 
outstanding feature is the prominent V-shaped suture, the apex point- 
ing backward, on the mesonotum. in place of the usual transverse 
suture. In the typical tipulids ocelli are lacking, and there are two 
anal veins that reach the posterior margin of the wing. Most mem- 
bers of the family are of medium to rather large size. , 

Cases of intestinal myiasis supposedly due to larvae of unidentified 
members of this family have been recon led. 

The Family PSYCHODIDAE 

The Moth Files 

These are small flies, rarely exceeding 4 mm. in length. The wings 
are broad, often pointed, and are clothed with hairs or scales; when 
at rest they are usually folded rooflike over the back. The costa is 
continued around the margin of the wing; cross veins, when present, 
are limited to about the basal third of the wing: two or three of the 
longitudinal veins are forked. Ocelli are absent. 

Larva. — The larvae are chiefly aquatic or semiaquatic, although 
there are exceptions, notably VUhoiomu*. They are elongated and 
cylindrical or somewhat flattened dorsoventrally ; the head is distinct ; 
the body segments are each divided secondarily into annuli, usually 
two for each thoracic and the first abdominal, and three for abdominal 
segments 2 to 7; certain of the annuli may possess sclerotized dorsal 
transverse bands. Respiration is through a pair of anterior spiracles 
and a single posterior respiratory tube. 

The Genus PSYCIIODA Latreille 

The wing (fig. 84. ,1) is ovate-lanceolate, the veins and sometimes 
the membrane clothed with hairs but not with scales; there are two 
unforked veins (/' 4 and r 5 ) between the anterior forked vein (TVs) and 
the posterior one (m ] + >), and 3 unforked veins (m 3 , cu u and cu 2 + ♦ 
2nd A) behind the latter; vein r Tt ends in the pointed wing apex. The 
antennae are 14 to 1G segmented, the first 13 being subgloDOse, the re- 
maining 1 to 3 segments small. 

Larva. — The larva (fig. 85) is more or less cylindrical and, when 
mature, is several times as long as the adult ; the body is grayish white, 
and the integument is covered with pale flattened hairs or scales, some 
of which have dentate margins. The antennae are very short; the 
respiratory tube slender, the lobes at its tips small. 

Taxonomy . — The taxonomy is difficult. The important characters 
found in the wing venation, antennae, and male genitalia cannot well 
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Fiqukb 84. — A, Pttyrhoda altcrmtta, denuded wing, to show venation; if, P. 
Olternata, terminal antenna] segments; V, P. albipinnis, terminal autenual 
segments. (After Tonnoir {ISO).) 




Figure 85.—Psychoda aUemata, larva. (After Johannsen (61, pi. 12, no. 99).) 



be studied from specimens mounted in the ordinary way; for positive 
identifications cleared specimens mounted on microscope slides may 
be necessary. 

Johannsen (67, p. 23) gives a key to larvae. For adults see Del 
Rosario (125) for the American species and Tonnoir (150, lol) 
for the European species. 

PSYCHODA ALBIPENNIS Zetterstedt 

Recognition Characters — Adult : This is a medium-sized species, about 1.25 
mm. in length. The antenna (fig 84, C) is 15-sej:mented ; the thirteenth seg- 
ment is subglohular ; the last two are rather closely conjoined, not glohular, and 
very small, their combined length being less than that of the thirteenth; the 
fourteenth segment lacks pubescence. The wings are unmarked ; the two main 
forks are complete at tin* base. 

(iEOGkaphical DISTRIBUTION. — Palaearetic Region : Scotland, England, France, 
Netherlands, Belgium, Norway. Sweden. Austria. Ethiopian Region: Seychelles. 

Biology and Pathogenesis. — The larvae are found in moist places, 
such as ditches, decaying moist vegetable matter, decaying fruit, the 

» sides of drains, and in filter beds of sewage-disposal plants, where they 

may occur very abundantly on the bacterial film. 

Patton and" Evans (111, p. J>87) have reported a case of urinary 
myiasis in a boy in Scotland. Larvae were passed with the urine and 

* others were extracted from the bladder with a cystoscope; the bladder 

appeared inflamed. As the boy admitted having eaten moist earth, 
the authors concluded that the larvae were ingested in this wav and 
had burrowed from the rectum into the bladder; it is more probable, 
however, that infestation occurred directly through the urinary 
passages. 

PSYCHODA ALTERNATA Say 

Synonym. — Pxitchorfa scxpunctata Curtis. 

Recognition Characters. — Adult : This is a moderately large species, about 1.5 
mm. iu length; the wing (tig. S4, A) has a mottled appearance, with black spots 
formed of tufts of black hairs at the apices of certain wing veins; three or four 
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such spots oct'iir before the wing apex (at the ends of veins r,, r f , r«, and some- 
times ri) nnd three heliind (at the ends of veins »/i t . uia nnd fM s 4-2nd <i). The an- 
tenna (fig. Si. It) is lii-segmented, the thirteenth and fourteenth segments being 
closely united to each oilier, and the fifteenth being smaller than either of the 
two preceding; the tip of the labium is not enlarged and is not provided with 
teeth. Larva, (lig. *•>) : Larval characters are discussed by Johnnnseu {(it, p. 
27) and Ma I loch p. JtH) but at present they aire too poorly known for any 
to l»e considered ;is diagnostic. 

Gkograhiiical Distwibition. — Nearctie Region: Quebec, Maine, New Hamp- 
shire, Massachusetts, Rhode Island, Connect lent, New York, New Jersey, Penn- 
sylvania, Maryland. District of Columbia. Virginia, North Carolina, Georgia, 
Florida, Tennessee, Ohio. Michigan, Illinois, Minnesota. Missouri, South Dakota, 
Kansas, Texas. Montana. New Mexico, Washington. Oregon, California. Neo- 
tropical Region: Puerto Rico, St. Vincent, Venezuela. British Guiana, Chile. 
Palaearctic Region : Kngland, France, Belgium. Italy. Malta, Norway, Sweden, 
Fiidand, Denmark. Germany. Czechoslovakia, Austria. Hungary, Canary Is- 
lands, Madeira. North Africa. Japan (?). Oriental Region: India, Philippine 
Islands. Ethiopian Region : Gobi Coast, Nigeria, Belgian Congo, South Africa, 
Seychelles. Australian Region: New South Wales. New Guinea. Hawaiian 
Islands. 

Biology and Pathogenesis. — The larvae may be found on the sur- 
face film of foul water, in sewage . in the filter beds of sewage-disposal 
plants, and in various types of wet, decaying organic matter; they are 
frequently found in the traps of washbowls, and are capable of devel- 
oping in water pipes. 

Eggs are laid in irregularly shaped masses of 20 to 100 or more. The 
larvae hatch within 2 days; their development is rapid. 

One case has been recorded of a girl in Japan vomiting living larvae 
of "Pnychoda b. jntttctata"; this was probably intended for G-pmwtata 
(scxpwictata) , which is a synonym of this species. 

The Family SYLVICOLIDAE 

This family has been variously known as the Rhyphidae, Phry- 
neidae, and Anisopodidae ( Anisopidae). The antennae are 12- to 
16-segmented, segments beyond the second not fused into a flagellum ; 




PioricK s«.- Siih icola f<n<*tnilix, wing. 



ocelli are present. Though related to the crane flies, the V-shaped 
mesonotal suture that characterizes that group is absent in this family. 
The wing venation is of a primitive type (fig. 80) ; in the more repre- 
sentative members of the family the discal cell is present and the media 
is 3-branched. 

The family has been treated in the "Genera Insectorum" by Edwards - 
(38) and in Lindner's "Die Fliegen der Palaearktischen Region." 



. Digitized by Google 



THE FLIES THAT CAl SE MYIASIS IX MAN 145 

The Genus SYLVICOLA Harris 

Commonly used synonyms arc Rhyphvx* Phryne, and Aphopjix. 
This genus may readily be distinguished from the others which have 
a complete distal cell and a three-branched media by the numerous 



• 




FKii UK ST. — Xylricohi fun straits, larva : I. Head, ventral view ; It, mature larva, 
side view; V. view of last body segment ; L), posterior spiracle. (After Keiliu 
and Tate (itt. />. J,in.) 

macrotrichia or hairs on the wing membrane; the macrotrichia. though 
« microscopic, are as large as the hairs on the veins, and are not to In? 

confused with the smaller microtrichia normally present on the dip- 
terous wing. In addit ion. the hind t ibia bears a comb of short spinules 
on its posterodorsal surface. 

Larva. — The larva (fig. 87) has a free and complete head capsule, 
three simple thoracic segments, and eight abdominal segments which 
a. re divided transversely to form anterior intercalary rings. The 
anterior spiracles are distinct; the posterior spiracles are crescent- 
shaped, and the spiracular area is surrounded by five short but distinct 
processes; the anus is ventral and is surrounded by a shieldlike thick- 
ening called the perianal shield. 

7M113 0 — 4S 10 
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Literature. — For biology and immature stages see Edwards (38), 
and Keilin and Tate pp. J^Sl) ; for keys to the species of the 
world, see Edwards (38) . 

SYLVICOLA FENESTRALIS (Scopoli) 

Synonyms. — Phrime frnrxtralix (Scopoli). Atii*a\mH feneHtrali* (Scopoli), 
Ifhfipliux fciicxtralift (S<*opoli). 

Ukcognition Ch a r At thus.- -Adult : The palpi are blackish; the eyes are well 
separated in both sexes. The wing (tig. 8<S) is distinctly mottled; its apex is 
dark, the stigma well marked, and the spot between the stigma and the apical 
region hyaline, not conspicuously whitish; the first basal cell has a dark spot 
below the origin of the radial sector, but Is clear below the fork of that vein. 
The hind femur is darkened at its middle, the darkening, however, being often 
obscure. Length 5-7 mm. Larva: The mature larva (tig. 87) is 12-15 mm. in 
length; the integument is yellowish though because of its transparency the 
internal organs show through and give the body a pinkish cast. Each thoracic 
segment has characteristic patches of a deep brown color; these are lacking on 
the abdomen. The last segment is subdivided Into several annuli ; the perianal 
shield is confined to the ventral half of the segment. 

Gkographical Distribution. — Nea relic Region: Nova Scotia, Quebec, Ontario, 
Maine, New Hampshire, Massachusetts, Rhode Island, Connecticut, New York. 
New Jersey, Pennsylvania, Minnesota, Wisconsin, Idaho, Washington, California. 
Palaearctie Region : Ireland, Scotland, England, Portugal. France. Netherlands, 
Italy, Norway, Sweden, Finland, Czechoslovakia, Austria. Hungary. Azores. 

Biology and Pathogenesis.— Larvae have been found in various 
situations involving fermenting organic matter, such as cow dung, 
fermenting potatoes, decaying roots, fermenting sap in tree holes, and 
home-made cider and wine. One remarkable case has been reported 
of larvae breeding in liver that had been preserved in 10-percent 
formalin for 10 years and at the time of infestation was partly sub- 
merged in the formalin. The larvae move in a serpentine manner. 
Pupation takes place in the medium in which they live. 

A case of enteritis in a child in England is recorded in which larvae 
of this species were recovered at intervals over a period of 3 weeks. 

The Family STRATIOMYIDAE 

Tho Soldier Flics 

This family is readily recognized by the peculiar wing venation, 
which is of the general type found in the Therevidae (fig. 3). but with 
the major veins crowded toward the costal margin (fig. 88). The 
adults are variable in size and form. Many are brightly colored or 
marked with bright patterns, but some are dark or drab. 

Larva. — The larvae, like the adults, are variable, but in general they 
are strongly flattened, with the body finely shagreened; the head is 
well developed ; the mandibles move vertically and when at rest assume 
a vertical position; the posterior spiracles are closely approximated 
and situated within a terminal or subterminal cleft or chamber, where 
they are usually concealed. Many larvae are aquatic ; the terrestrial 
larvae are mostly scavengers, though some are predaceous. 

The Genus HERMETIA Latreille 

Members of this genus are rather easily recognized; they are of 
medium to moderately large size; the antennae are elongated, the last 
segment being flattened and vanelike, and the segments (or annuli) 
immediately preceding have a flattened or depressed longitudinal 
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area on the inner side. Cross vein m-ru is lacking; the seutellum is 
unspined. 

Larvae. — The larva (h'g. 80) is robust, broad-ovate, not distinctly 
tapering: the head is slender, with moderately well-developed an- 
tennae and eyes; the surface is clothed with numerous short hairs and 
with bristles arranged almost in transverse rows. 

HERMKTIA ILLUCENS (Linnaeus) 

(Fig. 88) 

Recognition Characters. — Adult : This is a moderately large, black species, 
with two translucent spots on the second abdominal segment; the apex of the 
abdomen is sometimes reddish : the eyes are hare, the tarsi whitish to pale 




Figuke ss. — llermctia illm cns, adult female. 



yellowish, the wings uniformly dusky, and the fringes of the squamae dusky, 
length 16*20 mm. 

Gkourai'HIcal Distrihution. — Nenrctie Region: New York, New Jersey. Penn- 
sylvania, Maryland, District of Columbia, Virginia. North Carolina, South Oiro- 
lina, Georgia, Florida, Alabama, Tennessee, Missouri, Arkansas, Louisiana, 




Figure SSi.—Hmtwtia illucens, larva. 



14S MISC. PCHLI CATION 631, U. S. DEPT. OF AGRICULTURE 

Oklnhom l, Texas. Ai i/.on;i. California. Neotropical Region : Mexico, Guatemala. 
Honduras, Nicaragua, Costa Rica. Panama. Canal Zone, ltnhama Islands, Cuba, 
Jamaica. Haiti. I ><>inini< an Republic, Puerto Rici». Guadeloupe. Martiniipie, Bar- 
bados. Trinidad. Colombia, Ecuador. Venezuela. British Guiana. French Guiana, 
Brazil. Peru. Bolivia. Paraguay. Uruguay. Argentina. Palaearctic Region: Malta. 
Australian Region : Samoa. Guadalcanal. Bougainville. Hawaiian Islands. 

Biology and Pathogenesis.— The larvae bleed in various sub- 
stances, such as decaying fruits and vegetables, catsup, animal 
cadavers, and the wax. honey, pollen, and waste materials found in 
beehives. They are remarkably hardv. In the southern part of the 
United States they are common in outdoor privies. 

Several cases of intestinal myiasis in man. apparently authentic, 
have been reported, the large and vigorous larvae causing rather 
severe gastrointestinal disturbances. • 

The Family THEREVIDAE 

The Stiletto Fli.'s; the Snipe Flies « 

The Therevidae form a family of predaceous flies of medium size. 
Some of them resemble certain Asilidac. but they may readily be dis- 
tinguished by the fact that the vertex is not excavated, as it is in that 
family; others are bombyliidlike. but, unlike the members of that 
family, have five posterior cells (fig. 3). The larvae, like the adults, 
are predaceous. They live in fungi, rotten tree trunks, and soil ; some 
are said to parasitize Lepidoptera. 

The Palaearctic species have been treated in Lindner's "Die Fliegen 
der Palaearktischen Region." 

The Genus THERE V A Latreille 

This is a genus of typically furry or hairy species: the parafacials 
are pilose: the first antcnna'l segment is slender and much shorter 
than the length of the head. Cell takes in the wing apex; cell r 5 
is not divided by an extra cross vein beyond the furcation of vein r 4+5 . 

THERKVA NOBIUTATA Fubrioiu* 

This is a variable species in a difficult genus, and to attempt to give 
distinguishing characters in a limited space would serve no useful 
purpose. 

(ii:oiiU Ai-iiTcvr. Distu miction. — Palaearctic Region: Scotland. England. Spain, * 
France, Netherlands. Switzerland. Italy, Capri, Corsica, Sweden. Finland. Lap- 
land (Swedish), iJentnark, Germany, Czechoslovakia, Austria, Hungary, Yugo- 
slavia, European Russia, Turkestan. 

Pathogenesis. — Austen ( 7) records a case in England of a larva of 9 
a species of Tfun rn, probably nohUHnta, being '•coughed up by a 
man who had 'complained of a bad throat' for about a week." and 
cites a previous case in (iermany when* a -J- weeks* illness ceased sifter 
the patient had vomited a living larva of T. nobifitata. 

The Family SYKPHIDAE 

The Hover Flies and Drone Flies 

Members of this family are typically medium-sized flies of dark 
color, with bright tegumentary spots or bands on the body; many, 
however, vary from this general color scheme. A character which 
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is present in most members of the family and which is rarely found 
elsewhere is the spurious vein, a vein like fold in the membrane between 
veins and in U2 , and transversing the cross vein r-m. The venation 
is reduced from the type found in such families as the Sylvicolidae, 
Stratiomyidae. Asilidae. and Therevidae. but not so much as in the 
muscoids; the anal cell is always long but is closed before the wing 
margin. 

Larva. — The habits of the larvae vary. Many are carnivorous, feed- 
ing particularly on aphids but also on other Homoptera; some are 
plant feeders: many species are scavengers. Some of the scavengers 
have symbiotic relations with termites and social Hymeiioptera, 
whereas others occasionally become accidental parasites of man and 

t animals. 

Literature. — Useful summaries of the role of Syrphidae in myiasis 
of man and domestic animals have been published by Hall and Muir 
(61). Hall (oO), and by Metcalf pp. 207. 217-2 W). 

* The generic descriptions included in (his work will, in general, dis- 

tinguish the genera discussed here from others in the Holarctic Region. 
For keys to the adults consult Cumin's "'North American Diptera" and 
Lindners 'T)ie Fliegen der Palaearkt isehen Region;'' for larvae see 
Jobannsen (tfJ, pp. 22-.i l) . A valuable and more recent work by Heiss 
is not cited, because it does not include the rat -tailed species. 

The Genus SYRPHUS Fabricius 

This genus contains a number of species of familiar flies, the hover 
flies, which are, for the most part, black or blackish, with prominent 
yellow spots or bands on the abdomen. The larvae are carnivorous, by 
far the greater part of their prey consist ing of aphids. 

Austen (-7) records three instances of supposed myiasis caused by 
larvae of this or of the related genus K,tu tut (as LoxioptHitx). Tn two 
cases larvae were submitted by medical men as having been discharged 
by patients through the rectum; in the third case a larva was removed 
from the ear of a boy who had been troubled by pain and deafness in 
that ear for '2 days. 

The oeeurmice of a larva within the ear was probably accidental, 
and can hardly be regarded as myiasis; the other records cannot be 
accepted without substantiation. Any habits related to myiasis are 
entirely foreign to members of this genus. Without doubt, larvae may 
t be ingested with brussels sprouts and other vegetables which in the 

growing stage harbor colonies of aphids. but it is highly doubtful 
whether they could cause enteric disturbances or pass through the 
digestive tract alive. 

'i 

The Genus TUBIFERA Meigcn 

This genus has commonly been known as Erixtftlix, and some workers 
have applied the name En*1nhimym to t< iw.v and related species. 

The adults are beelike in appearance, those of T. teuax resembling the 
drone honeybee. The eyes are pilose; the face is tuberculate in the 
middle; the epistoma is not produced; the antennae are short, the 
third segment rounded or oval, with a dorsal arista. The thorax is 
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more or less hairy, but never with hair that is squamose: the humeri 
are pilose. Vein /•.,,» curves strongly into the middle of the apical 
cell : the marginal cell is closed and petiolated. 

Larvae. — The larva (fig. IN)) is the familiar rat-tailed maggot: but 
all rat-tailed larvae do not, by any means, belong to this genus. The 
assumption that all such larvae are T. tciuur is undoubtedly responsible 
for many incorrect records and inaccurate descriptions. 

The "rat -tail," or respiratory tube, consists of 3 segments; when 
contracted, the second and third are telescoped into the first, so that 
the second is entirely concealed and only the tip of the third shows. 
When fully distended, in the mature larva, the respiratory tube is 




Fk;ckk 90. — A, Liirvn of Tiihifvm, si<1»> vu«\v : It. sanio. dorsal view; f\ sainr, 
traclM'al trunk; 1), larvu of llcioithilit*, trarlu-al trunk. (After Johannsen, 
(it, /,/. IV).) 

at least twice, and usually several times, the length of the body. The 
body is more or less cylindrical and is pilose; the abdominal segments 
lacls the lateral lobes found in some genera of Tubiferinae; the tra- 
cheal trunks (fig. DO, C) are straight; the anal gills. U to '20 in number. 

Pathogenesis.— A nuniWer of seemingly authentic cases of gastro- 
intestinal myiasis have been recorded. An unidentified species of 
Tubifcra has been removed from the nose of a patient, and vaginal 
myiasis has been reported in cattle. 

Literature. — The Palaearcttc species have been treated in Lindner's 
"Die Fliegen der Palaearktischen Region." For a key to the New 
WTorld species, see Cnrran (JV, />. •>-/). and for a discussion of the im- 
mature stages, Johannsen j>/>. >o-,i0). 



Digitized by Google 



THE FLIES THAT CAUSE MYIASIS IX MAN 



151 



KEY TO SPECIES 

ADULTS 

1. Kye on the middle third with ii definite bund of i>i1«* which is distinctly 

denser than that of the anterior or posterior third; third abdominal 
segment wholly shining; arista with pulwscenee which is not longer 

than its diameter; hoticylieclike sj>ecics__ ___ trwix (Linnaeus) 

Eye without a zone of denser pile in the median third; third abdominal 
segment with opaque, black areas: arista with some hairs which are 
longer than its diameter; beelike, but not honey heel ike, species 2 

2. Face with a polished area on and around the tubercle and usually with 

a brownish or blackish vitta; aristal pubescence but little longer 
than its diameter; third abdominal segment with a small round opaque 

si>ot in addition to the prcapical band tlintitlhita t Wiedemann) 

Face entirely pollinose. aristal pulHsconce several times its diameter; 
third abdominal segment with a prebasal as well as a preapical opaque 
band <trbu*iorum (Linnaeus) 

TUB! EE If A TEMAX (Linnaeus) 

Tin' I H one Fly 
(Fur. 1*1) 

Synonyms. — Eiistalis tnmx i Linnaeus i. Ei ixltilomi/iti trmix (Linnaeus). 

Recognition Cuahac toib. — Ailnlt : This species is similar to the drone honeybee 
in its general appearance. The antennae are brownish black: the arista is not 
plumose, but has distinct short pubescence on its basal part. The pilosity of 
the eyes is arranged in the form of three vertical bands, the middle one being 
much denser than the anterior and posterior ones. The thorax is uniformly dark 
but clothed with some yellowish hair; the abdomen is shining, black and reddish 
yellow, the amount of the reddish yellow varying and sometimes predominating. 
Length about 15 mm. Larva: Some characters of the larva are discussed by 
Johannsen (02, p/>. 21-2S), but it would be unsafe to indicate any as diagnostic. 

Geographical Distuihction. — The general distribution seems to be almost 
world-wide, yet lacking or rare in many tropical areas. Nearctic Region: New 
Brunswick, Quebec, Ontario, Alberta. British Columbia, Maine. New Hampshire, 
Vermont, Massachusetts, Rhode Island. < 'onnecticnt. New York, New Jersey. Penn- 
sylvania, Maryland. District of Columbia. Virginia. North Carolina. Georgia. Ohio. 
Michigan. Indiana, Illinois. Minnesota. Wisconsin. Missouri. Nebraska, Kansas. 
Louisiana, Montana, Idaho, Colorado. Utah. New Mexico. Washington, Oregon, 
California. Neotropical Region : Mexico, Bermuda. Peru. Uruguay, Chile, Argen- 
tina, Patagonia. Palaearctic Region: Ireland, Scotland. England. Spain. Gi- 
braltar, France, Netherlands. Italy, Corsica. Sardinia. Sicily. Malta. Norway, 
Sweden, Lapland (Swedish), Denmark. Germany, Czechoslovakia. Austria, 
Hungary, Rumania. Greece, European Russia. Azores. Cape Verde Islands, 
Canary Islands, Madeira. Morocco, Algeria, Tunisia, Libia. Syria. Iran. Siberia, 
Lake Baikal Region. China. Manchuria, Chosen. Japan. Oriental Region: India. 
Ceylon, Burma, Federated Malay States. Taiwan. Ethiopian Region: South 
Africa (Transvaal. Cap* 1 of Good Hope). Madagascar. Ucunion Islands. Austral- 
ian Region: New South Wales. Victoria, New Zealand. Hawaiian Islands. 

Biology and Pathogenesis. — The larvae live in water contaminated 
b^ sewage, liquid excrement, decaying carcasses, and other foul organic 
matter; occasionally they may be found in relatively clean water. 
They nitty also breeel in manure of a soft or liquid consistency, or in 
decaying plant and animal matter. 

The larva is extremely resistant to adverse conditions. Numerous 
authors, including Linnaeus, have noted the ability of the larvae to 
withstand crushing pressure. Austen ( >) cites an instance in which 
they went through dyeing vats alive, and another in which they lived 
in rock pools containing rotting seaweed, where I hey were exposed to 
changing salinity stud to the hot sun each day. 

A number of cases of gastrointestinal myiasis caused by this species 
have been reported. Some may have been due to subsequent contami- 
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nation of I lie feres, since it has been demonstrated that larvae niav, on 
occasion, seek out fresh excrement ; however, others seem to be authen- 
tic. Some records may be misident iiieat ion of other species of Tub! f era 
or related genera: nevertheless, some have been derived from reared 
specimens. Two cases of occurrence within the vagina of a cow are 
on record. 

Important references relat i no to the pathogenesis of this and related 




I'Kil UK U].— TilhifcM trmiX, adult female. 



species are Hall and Muir (•>/). Hall ['>0), and liacigalnpo and co- 
workers (/>). 

TIBIFERA Dl MIDI AT A (Wiedemann) 

Synonym.- KiixtuHs <li»iiili<tt us Wiedemann. 

Rkcouxition Chaiiai ikks. — Adult : This is ;i beelike fly with a uniformly bind; 
thorax and predominantly black abdomen, which does, however, have narrow yel- 
low apices to the segments and a pair of yellow side spots on segment 2 and some- 
times also on segment 3. The arista has a few hairs on its basal third that are 
longer than its diameter: the face is shining on ami around the prominence, and 
usually with a brownish or blackish median stripe. The postnlar callus is pro- 
vided with a number of blackish hairs. The abdomen is mainly shining ; the third 
segment has a round basal spot and an interrupted subapical band of opaque 
black : similar ojiuquc areas on the s»H-oiid segment are more extensive, but on the 
fourth segment only the basal round spot is present. Length, about 12 mm. 
Larva: No satisfactory distinguishing characters can be given at present. 

(;ko<;bai'1ik vi, DisniimnoN— Neantic Region: Nova Scotia. Ontario, Quebec. 
Alberta, Maine, New Hampshire, Vermont. Massachusetts, Rhode Island, Con- 
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nocticnt. Now York. Now Jersey. Maryland, IMstriH of < *< »lninl>i;i . Virginia, 
North Carolina. Florida. Ohio. .Michigan. Indiana. Illinois, Minnesota, Wis- 
consin, Missouri, Nebraska, Kansas. Idaho. Utah. 

Biology and Pathogenesis.— Th is species lias been reported by 
Riley (120) as involved in gastrointestinal myiasis (not auricular, as 
stated by Metcalf ). 

TUBIFERA ARBrSTORl M (Linnaeus) 

SVXO.WM. — Ktistttlix ni huxtofllHI t LillliacUSl. 

UixoGxnioN CiiAKAt tkhs. — Adult: Tliis is a blackish tly, with short hair: 
the niesonotnm is uniformly colored: the ;ilt< li »iit«>n has I ho apices of tho second 
to fourth segments narrowly yollow. with prominent yellow spots on the sides 
of the second and sometimes the third segment. The fare is entirely whitish 
• pollinose; the pubescence near the has*' of the arista is several times as long 

as the greatest diameter of the arista: the middle tarsi are reddish nt the 
base; and the third abdominal segment has a broad snbhasal as well as a 
broad stibapical opaqno band. Length about 11 mm. Larva: No satisfactory 
t distinguishing characters can be given at present. 

( iKooKAi'HicAi. DisminrnoN. — Near<-tic Region: Labrador, Nova Scotia. New 
Brunswick, Quebec, Ontario. Maine. New Hampshire. Vermont, Massachusetts, 
Rhode Island, Connecticut, New York. New Jersey , Pennsylvania, Maryland. 
District of Columbia, Virginia, North Carolina. South Carolina. Ohio. Michigan. 
Indiana, Wisconsin. Missouri. Wyoming. Utah. Washington. Neotropical 
Region: Jamaica. Palaoarctic Region: Faeroes, Ireland. Scotland. England. 
SVain, Franco, Netherlands. Switzerland, Italy. Corsica, Sardinia, Sicily, Nor- 
way. Sweden. Finland. Lapland (Swedish I. Oenmark. Oermany, Czechoslovakia. 
Austria, Hungary. Rumania. Greece, Azores. Morocco. North Africa. Syria, Iran. 
ShVria (Tobolsk), Manchuria. Oriental Region: India (Kashmir). 

Biology and Pathogenesis. — Adults have been retired from larvae 
said to be passed with the feces by a patient in Germany. 

The Genus IIELOPIIILUS Meigen 

Considerable confusion lias arisen in regard to the true name for 
this genus. Some writers lmve used T uhift ra, but that name is 
properly applied to quite another genus. 

The adults tire medium-sized, blackish but brightly marked flies, 
with prominent longitudinal viltae of yellowish pollen on the thorax 
and prominent yellow tegumentary side spots and bands on the 
abdomen. The eyes are bare; the antennae are much shorter than 
the face, with an oval third segment and a dorsal arista; the face is 
marked with a median shining stripe. The hind femora are thick- 
ened, but without a tooth or tubercle. The thoracic squamae are 
hairy above; the marginal cell is open; vein 5 curves strongly 
into the middle of the apical coll. 

Larvae. — The larvae are similar to those of Tuhift ra. However, 
the tracheal tubes, which are straight in Tubifyru* are undulating in 
this genus (tig. !M). />) ; the integument is sutliciently transparent that 
these structures can be seen without dissection. 

HELOPHILUS PENDULUS (Linnaeus) 

Rkcoomtion Ch.\ha< ikcs. Adult : Tho antennae and the polished facial stripe 
are black. The pollinose stripes of the mesonotum are yellowish and reach 
the scutcllum. The femora are black with broad velum* apices. Tho second 
and third abdominal segments each bear a pair of prominent yellow tegumentary 
spots, which do not reach the posterior margins of the segments except narrowly; 
the fourth segment boars an interrupted pollinose cross band; the narrow poster- 
ior margins of the second and third, and fourth segments are yellow in ground 
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color. Length about 11-13 nun. Larva: No satisfactory distinguishing char- 
acters can be given. 

Gkooraphicai. Distribution. — Ncarctic Region: This species was recorded 
from Alaska, but the record was due to misidentification. Palaearctic Region: 
Iceland, Faeroes, Ireland, Scotland, Wales, England, Spain, France, Netherlands, 
Switzerland, Italy, Sicily, Norway, Sweden. Finland, Lapland (Swedish), Den- 
mark. Germany, Czechoslovakia, Austria, European Russia (northward to 
Arkhangelsk l, Madeira. 

Pathogenesis. — This species has been accused of producing intes- 
tinal myiasis, although the determination was made from the larva 
alone and is quite probably erroneous. Chevrel (27, p. -i77) cites a 
supposed case of urinary myiasis, which he considers probably due 
to the subsequent entrance of the larva into the vessel containing the 
urine. 

The Family EPHYDRIDAE 

These are the shore flies which are often abundant in moist places. 
Only one genus has been reported as involved in myiasis. 

The Genus TFJCHOMYZA Macquart 

The name of this genus has been emended to Tichomyza. but it is 
better to follow the original spelling. 

The genus is known to occur definitely only in Europe and western 
South America. It may be distinguished from the other European 
genera of Ephydridae by the following combination of characters: 
The eyes are bare. The second antenna 1 segment has only the ordinary 
hairs above, without the crooked apical spine characteristic of many 
members of this family; the arista is bare. The oral opening is large; 
the face is prominent and convex, clothed with scattered hairs, and 
with a row of strong downwardly directed bristles along the oral 
margin and a row of bristles on each side of the facial prominence. 
The clypeus is small, usually not extending below the oral margin. 
There are two pairs of dorsocentral bristles, which are postsutural, 
and one of acrosticals. which are presutural: there are 3 pairs of 
lateroscutellars. The wings are uniformly infuscated; the costa 
reaches vein »ii +2 . Only one species has been described. 

TEICHOMYZA FUSCA Macquart 

Recognition Ciiaractehs.— Adult : This is a brownish-black species, about 
4 mm. in length. Larva (fig. i»2) : The mature larva is 10-13 mm. in length, 
cyllndrico-fusiform, translucent, and covered with small blackish setulae. Each 
of the thoracic segments beyond the first and abdominal segments anterior to the 
seventh bears an ambulatory protuberance ( proleg) on each side, near the middle ; 
each anterior spiracle ends in about 18 digitate processes; the posterior spiracles 
are on long stalks projecting backward; the mouth hooks are toothed below. 

Geographical Distiuhution. — Palaearctic Region: All Europe (according to 
Becker), Ireland, England. France, Netherlands, Italy, Germany, Czechoslovakia, 
Bulgaria, European Russia. Neotropical Region: Chile; also on shipboard 
off the coast of Peru. 

Biology and Pathogenesis. — The larvae are frequently found in 
outdoor urinals and excrement; they breed in wet places, but not in 
deep urine or water. Numerous cases of urinary myiasis have been 
recorded. Chevrel (%7) discusses three of these in detail, and though 
evidence points toward their authenticity, he leaves them in a question- 
able status, as did the physician who reported them. Since details of 
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two cast's of intestinal myiasis, both in females, are larking, these may 
not be authentic, or they may actually have been cases of urinary 
myiasis. 

Literature. — For a detailed and apparently careful, though old, de- 
scription of the immature stages, see Laboull>ene (7<S') ; for a more re- 
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Fnii'RE t»2. — Tnchoin /fwa, larva: 4, Dorsal view; Z*. enlargement of an- 
terior spiracle; C, enlargement of abdominal ambulatory protuberance; 
D, enlargement of i>osierior spiracle. (After Lahonlbdne (7.S. p\. J).) 

cent one. see Vogler (/#>) ; for pathogenesis, see Laboulbene {78) and 
Chevrel {(B7,p.3#4) ? for the taxonomy, see Hecker (12). 

The Family DROSOPHILIDAE 

This is a family of small Hies, rarely exceeding 5 mm. in length. In 
its typical members the arista is plumose, the post vertical bristles are 
convergent, the vibrissae are present, the cost a is twice broken, vein 
sc is rudimentary, and the anal cell is complete; all these characters, 
however, are subject to variation in some genera. The family includes 
the small, yellowish flies so well known in genet ical research. Only 
one genus has been reported as involved in human myiasis, and such 
reports as we have are not convincing as to the actual pathogenic role in 
this respect. 

For a guide to the taxonomy of the American species, as well as for 
considerable information on the biologv and immature stages, see 
Sturtevant {147) and Patterson (08). 

The Genus DKOSOPH1LA Fallen 

Species of Drosophiln have all the char .tiers given above as typical. 
In addition the head and prouotum are of the usual form, the head 
being no broader than the thorax and the prouotum being shorter 
than the head; the lower reclinate fronto-orbital bristle is behind the 
proclinate fronto-orbital, yet much closer to that bristle than to the 
upper reclinate fronto-orbital; there are two dorsocentrals and no 
acrostical bristles; the acrostical hairs are short and appressed and 
arranged in six or more rows; the discal and second basal cells are 
united. 
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Larvae. — The larva is a small white maggot of the muscoid type 
with prominent tubercles on the last abdominal segment and with 
stalked posterior spiracles, the stalks of which are cont iguous at their 
bases (hg. 9:i). 

DROSOPHILA MELANOGASTER Meigen 

Tin- l'uiiiaoc Fly 
Synonym.- Droxoiihiht n,„i» '>>,.} >'<, Loew, 

Rkcoonition Cm ah actkks. — Adult : The facial carina is prominent: the cheek.* 
are narrow, their greatest width living about one-fifth the greatest diameter of 
the eyes. The meaonotum is yellow and unmarked; the pleara likewise yellow, 
without a dark stripe or spots. The acrostical hairs are in 8 rows. The male 
has a < -« • t 1 1 1 » of short stoat bristles on the anterior bnsitarsus. The abdomen Is 
black, with a broad yellowish band oil each of the first three segments; these 
bands may be obscure in the female. Length about 2 nun. Larva (fig. 1»3. .1) : 
This is a rather robust larva, about 5 b' mm. in length. The last 10 segments 
bear fusiform areas of spines ventrally. although the first and sometimes also 
the second segments are not easily seen. The posterior spiracles are light yellow ; 
the posterior end of tl e hod> before the spiral les is truncated and rather hairy. 

Geographical DrarHinUTiON.— Widespread through the wanner and temperate 
parts of the world. Neartic Region: Nova Scotia, Quebec, Ontario, British 
Columbia, Maine, New Hampshire, Vermont. .Massachusetts, Rhode Island, Con- 




Figuhe 93. — A, Drosopliiln ni( lnnoffa»ter, terminal abdominal segments of larva; 
B, D. funrbris. same. (After Keifer (6',, p. 516).) 



neeticut. New York. New Jersey. Pennsylvania. Maryland. District of Columbia. 
Virginia. West Virginia, North Carolina. South Carolina. Georgia. Florida. Ala- 
bama, Mississippi. Tennessee, Ohio, Indiana, Illinois, Minnesota, Wisconsin, 
Missouri. South Dakota. Kansas, Arkansas. Louisiana. Oklahoma. Texas. Mon- 
tana, Idaho. Wyoming, Colorado. I'tah. Nevada. New Mexico. Arizona, Washing- 
ton, Oregon, California. Neotropical Region: Mexico, British Honduras, Costa 
Rica, Panama, Canal Zone. Bermuda. I '.a ha ma Islands, Cuba, Jamaica, Dominican 
Republic, Puerto Rico, Barbados, Ecuador. Brazil. I'eru, Bolivia, Uruguay. Chile, 
Argentina. I'alaearct ic Region: Ireland. England, Spain, Franc*'. Netherlands, 
Italy, Sicily, Sweden, Finland. Germany. Austria. Hungary. European Turkey, 
European Russia (northward to Arkhangelsk), Azores. Algeria, Libia, Egypt. 
Japan. Oriental Region: Malaya. Taiwan, Philippine Islands. Ethiopian Re- 
gion: Mozambique, South Africa. Australian Region: South Australia. New 
South Wales, New Zealand. Samoa. Fiji. Marquesas. Hawaiian Islands. 

Biology and Pathogenesis. — This is the fly so well known to 
geneticists. The larvae breed in a wide variety of overripe fruits, as 
well as stale beer. and. very exceptionally, human excrement. Females 
have been known to oviposit when a day old, but oviposit ion and 
mating usually take place the second or third day. Development is 
very rapid, usually being completed under laboratory conditions in 
8 to 12 days. It is doubtful whether it can hibernate in the cooler 
parts of its range, but the supply is easily restocked from shipped-in 
fruits. 
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This species has been reported to produce intestinal myiasis, but 
such a possibility seems highly ques, ionable. Inasmuch as this species 
occurs in fruits which are still fit for human consumption, it is al- 
most certain that larvae may be swallowed from time to time. Causey 
{20) experimentally fed larvae to a puppy, and obtained no survival 
of the larvae. Records of this species in intestinal myasis may be due 
to misidentilication, misinterpretation, or subsequent contamination. 

DROSOPHILA I UNEBRIS (Fabricius) 

Recognition* Chai; acti its. — Adult: The facial carina is prominent; the great- 
est width <»f the chock is about one-fourth that of the eye. The mesonotuni and 
scutelluin arc reddish blown and uuniarkcil, the ph-ura likewise unmarked but 
becoming somewhat paler below. The acrostical hairs arc in eight rows. The 
front basitarsus of the male is simple. Length about J. 5 mm. Larvae (tig. 93, B) : 
The larvae of this species are somewhat larger than those of J), mclanoyuxtcr, 
and measure about 7 mm. in length. The posterior end ta]>er.s to the spiracles, 
which are black; the spinous areas completely encircle the anterior portion 
of each segment, though they are more pronounced ventrally ; the last segment and 
the bases of the spiracles are covered with line hairs. 

Okookacii icai. Disi Kiiii TioN.- -Nearctic Region : Quebec, Ontario, Alberta, 
British Columbia. Manic, New Hampshire. Vermont, Massachusetts, Rhode 
Island, Connecticut, New York, New Jersey, Pennsylvania, Maryland, District of 
Columbia. Virginia, Georgia. Alabama. Mississippi. Tennessee. Ohio, Michigan, 
Indiana, Illinois. Kentucky. Minnesota. Wisconsin, Iowa. Missouri, South Da- 
kota, Nebraska. Kansas, Arkansas, Louisiana. Oklahoma. Texas, Idaho, Wyom- 
ing, Colorado, Utah, Nevada, New Mexico, Arizona. Washington, Oregon, Cali- 
fornia. Neotropical Region: Mexico, Costa Rica, Panama. Puerto Rico, Trinidad. 
Palaearctic Region: England. Spain. France, Netherlands, Italy. Sicily, Norway, 
Sweden. Finland. Denmark, Germany. Austria. Hungary, Rumania, Azores, 
Canary Islands, European Russia. Kamchatka, China (Soochow), Japan. Ethio- 
pian Region: Rhodesia. South Africa, Mauritius. Australian Region: Western 
Australia. New South Wales. 

Biology and Pathogenesis — 1 his species will breed on various 
kinds of fruits, though it not so often found on fruits as are many 
other species. It will breed freelv in animal matter that has been 
preserved in formalin and then allowed to dry: it has been reported 
from formalin vats, fleshy fungi, cesspools, and human excrement. 
Oviposition begins when the females are about 3 days old; at moderate 
summer temperatures the eggs will give rise to adults in about 2 weeks. 

This species has been recorded as producing intestinal myiasis in a 
man in Virginia. The breeding habits of the fly and its endurance of 
so powerful a chemical agent as formalin would make this record seem 
more plausible than records for />. mehmof/aster. Perhaps records 
for J), rnelanogaxter may really be due to misidentifications of D. 
funebrh. 

The Family TYLIDAE 

TREPIDARIA CIBARIA (Linnaeus) 

Ryxonym.— TV//ofwf« ritmrin < Linnaeus ) . 

Pathogenesis. — 'Phis species has been reported in connection with 
intestinal myiasis in man. but the record is highly questionable. Lit- 
tle is known of the biology of the flies of this family. Some breed in 
excrement, including that of man. and it is probable that the record 
was obtained through the examination of a contaminated stool. 
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The Family PIOPHILIDAE 

This family includes some rather slender flies, usually 5 mm. or less 
in length and mainly of a glossy black color. The antenna is short in 
most species, the third segment being oval, with the arista arising near 
its base; the eyes are round: the occiput convex and prominent. Vi- 
brissae are present : the post vertical bristles are divergent : the fronto- 
orbitals an* rather weak, with not more than two pairs developed. 
Vein fie is complete; the second basal and the discal cells are separated. 
The legs and abdomen are never strongly bristled. The family is re- 
lated to the Sepsidae. but may be distinguished by the lack of the 
small, but evident, postspiracular bristles that characterize that 
family. 

Only one species is of known medical importance. 

The Genus PIOPHILA Fallen 

The antennae are short, the first and second segments being shorter 
in their combined length than the third; the arista is bare. Only one 
dorsocentral bristle, the prescutellar one. is present. Vein m x * 2 
parallels r^ 5 beyond the posterior cross vein; the anterior cross vein 
reaches the discal cell slightly beyond its middle, and anterior to its 
apical third. The abdomen shows five pregenital segments. 

PIOPHILA CASEI (Linnaeus) 

Thr Cliri s«> Skipper 

Recognition Chaijactehs. — Ada It : Tins is n black fly 2..V-4 nun. in length, 
with tin' 1ow«t part of the head, tip* antennae, and parts of the legs yellow. The 




Fioitik 04. — Pinphihi < ax, i, a«lult female. 



oeeiiar bristles are small, widely distant, and located opposite the front ocellus; 
the fronfo-orbitals are undeveloped. The cheeks atv prominent and distinctly 
more than half the eye height. The inesonotum is scabrous; in the center it 
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lacks pubescence but bears three rows of setulae; humeral, prcsutural. and 
sternopleural bristles are absent. Larva (fig. ft") : Tin* larva is slender, cylindri- 
cal, and translucent, tai»ering anteriorly into a cone and truncated posteriorly, 
with three pairs of protuberances on the last segment, the ventral pair being very 
prominent. The mature larva measures <>-8 mm. in length and becomes some- 
what whiter and more opaque than the preceding stages. 

Geographical Distribution. — Almost cosmopolitan. Nearctic Hegion : Green- 
land. Alaska. Canada (to the Arctic Zone), Labrador. Quebec, Alberta, Maine, 
New Hampshire, Vermont, Massachusetts, Rhode Island. Connecticut, New York, 
New Jersey. Pennsylvania, Maryland, District of Columbia, North Carolina, 
Georgia, Florida, Alabama. Mississippi. Ohio, Michigan, Minnesota, Wisconsin, 
Missouri, South Dakota. Kansas. Louisiana, Texas, Montana, Idaho, Colorado, 
New Mexico, Washington, Oregon. California. Neotropical Region : Mexico, Costa 
Rica. Bermuda. Jamaica, Colombia. LVuador, Brazil. Bolivia, Chile, Argentina, 
Patagonia. I'alaearctie Region: Scotland, Kngland, France, Netherlands, Italy, 
Sardinia, Sicily, Sweden, Germany, Austria, Greece, European Russia (northward 
to Arkhangelsk), Canary Islands, Madeira. Libia, Egypt, Siberia. Oriental 
Region : India, Sumatra. Java. Ethiopian Region: Belgian Congo, Uganda. 
Australian Region: Queensland, New South Wales, New Zealand, Marquesas 
Islands, Hawaiian Islands. 

Biology and Pathogenesis.— Bot h adults and larvae seek the dark. 
Eggs may be laid on meat such as smoked or cured ham. on cheese, 




Flol'KK 1)">. 1'initliilit <-</*</. mature larva. 



and on other food substances. Eggs sometimes hatch in 1 day in warm 
weather. Development is rapid, and the life cycle may be completed 
in as few as 11 to 12 days, although it usually requires from '2 weeks to 
a month. There are three larval instars; the third-stage larvae de- 
velop a habit of leaping, especially when disturbed, which gives the Hy 
its common name. By virtue of* their slender shape and pointed an- 
terior end, they can crawl into very small cracks and into the connect ive 
tissue between muscle bundles of preserved meat : for this reason they 
are often found unusually deep in preserved foodstuffs. 

A summary of the pathogenic role of this species in human myiasis 
is given by Simmons (/.$/). Experimental evidence has shown that 
the larvae* can pass through the intestine of dogs alive, and that in so 
doing they produce serious intestinal lesions. Evidently the same is 
true of man. Numerous cast's of intestinal myiasis have been reported; 

( it has even been known to pupal e and emerge as an adult, thereby 

producing intense colic in ils host. This is considered the most com- 
mon of insects found in the human intestine. One case of nasal my- 
iasis, accompanied by a profuse nasal discharge and pain of several 

> weeks' duration, and another in which larvae were "expectorated by a 

patient suffering from an infection of the chest," have been reported 
(Austen 5). Both these reports were substantiated when the larvae 
were reared to the adult stage. 

Literature. — Simmons (Ul) gives an extended account of the biol- 
ogy, immature stages, and medical importance of this species. 

The Family SEPSIDAE 

These are small, slender, shining black or reddish flies, which look 
somewhat like ants. The head is spherical: the anterior part of the 
front lacks bristles; the vibrissae tire present, though often weak; palpi 
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are vestigial. The cost a is without fractures on its basal half; the 
subcosta is distinct. The abdomen is cylindrical, somewhat elongated, 
usually narrowed at its base. A useful character which will dis- 
tinguish members of this family from all Acalypteratae other than 
the very dissimilar Kopalomeriaae is the presence on the rim of the 
posterior spiracle of one or more bristlelike hail's; these are best seen 
under at least a moderate magnification. 

The adults are common around excrement and decaying vegetation; 
the larvae are scavengers. 

The Genus SEPSIS Fallen 

In this genus the front is without bristles, but there are two pairs 
of verticals; the first and second basal cells are separated; and the 




Fh.i uk ltd. N<7>."*/.s violate n. aduli I -male. 



anterior femora, though they may bear coarse spines, are never pro- 
vided with a row of close-set spinules vent rally. 

Pathogenesis. — The larvae breed chiefly in excrement, including 
that of man; however, they may occur in decaying food. f 

The Family PHORIDAE 

This family includes a number of small hump-backed flies of a char- 
acteristic appearance and, in the winged forms, with a very distinctive 
venation. The front is wide and usually bears a numher of well- 
developed bristles. The antennae have three segments, the third 
segment being very huge and tending to obscure the small basal two; 
the arista may be dorsal or apical. The wing venation consists of two 
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strong longitudinal veins (/, ami i\) /•„ sometimes being forked, and 
four or live weaker ones extending from them to or toward the pos- 
terior margin; the strong veins are near the cost a and usually do not 
extend beyond the basal half of the wing. 

The Genus MKGASKLIA Komlani 

The name .1 phioclun ta is sometimes used, either in a generic or sub- 
generie sense, for some members of this genus. 

The following characters will apply to most members of this genus, 
including both of those treated here:' The head is of the usual phorid 
type, with a short proboscis; the epistoma is not produced: there are 
two pairs of bristles on the anterior part of the front, above the anten- 
nae, both of these pairs being proelinate. The wings are well devel- 
oped and normal, the vein ?% being forked. The posterior tibia bears 
a row of dense, contiguous hairs on its dorsal surface and a row of 
short, well spaced bristles on the posterodorsal surface. 

Larva. — The larva (fig. 98) may be recognized by its small size (the 
mature larvae of the species treated here being about I mm. in length), 
the broad, somewhat flattened body segments, and the method of pro- 
gression which resembles that of a geometrid or measuring worm. 
The puparium is somewhat shorter and more robust than the larva; 
the anterior spiracles are extended into long rodlike processes, which 
may be simple or. on the other hand, rather complex in structure. 

Literature. — Patton (JoJ) has described the stages and life his- 
tories of the two specie.^ known to be involved in myiasis of man and 
animals. 

Taxonomy. — The genus is a large one. and exact identifications can 
be made only by a specialist who has access to the necessary literature 
and collections. Consequently, no recognition characters that will do 
more than separate the species treated here can be given in this work. 

MEG ASEEIA SCALAKIS (Loo*) 

(Fig. 97) 

Synonyms.— Ai>hiochm to .rmithhin Speiser: Aphiochactti frrnigiiu u Rrunetti. 

Kk< o<.\n ion Ciiai:.\( reus. — Adult : 'I'll*' thorax is yellow or yellowish hrown. 
with the halieres and legs clear yellow: the abdomen is yellowish hrown. some- 
times light hut: often darker, usually handed with hrown, sometimes almost wholly 
brown in the male. Length, '2-U mm. Larva : < 'olor. flirty white. The head has 
a pair of toothed mandiMes in place of the usual hooks. Each body segment is 
provided with short llesby processes on the dorsal and lateral surfaces: these 
processes gradually increase in length to the eighth segment, but the longest 
are shorter than the humps hearing the posterior spiraeles: the processes are 
not hairy. 

Gkookaimiicu, Pis'iiniiUTinx.— Xearet ic Region: New York. New Jersey, Penn- 
sylvania, Maryland. District of Columbia, (Jeorgia, Florida. Indiana, South 
Dakota, Texas. Neotropical Region: Mexico. British Honduras. Kl Salvador, 
Honduras. Canal Zone. Bermuda, Bahama Islands. Cuba. .Jamaica. Dominican 
Republic. Puerto Rico, Lesser Antilles (St. Vincent. Grenada, Tobago i, Colombia. 
Galapagos Islands, Brazil, Peru. Argentina. Palaearctie Region: Germany, 
Canary Islands. Oriental Region: India, Burma. China. Etliiopian Region: 
Senegal (Dakar), Sierra Leone, Gold Coast, Cameroun. Ethiopia, Belgian Congo, 
Rodrlquez. Australian Region: Guam. Samoa, Fiji, Hawaiian Islands. 

Biology and Pathogenesis.— Eggs tire laid in various media, in- 
cluding fruits, stale meat, excrement, and carrion. The females are 
attracted to foul-smelling exudations from sores, and oviposit ion 
T.vji 4s 1 1 
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there may result in wound myiasis. Patton has recorded five cases 
of wound myiasis in man and animals in which this fly was involved, 
either alone or in association with Mega&eUa rufipes or Chryxomya 
bczz'tana. It has also been reared from a sore on the foot of an Indian 
in British Honduras and from scrapings from the skin of a Colombian 
negro suffering from earaate. It is possible that many cases of 
myiasis involving this species may have been overlooked because of 
the small size of the larvae. 

Apparently authentic cases of intestinal myiasis have been at- 
tributed to this species. A remarkable case is that of a European in 
Burma who passed, at intervals of about 2 months for approximately 
a year, newly hatched lai vae. puparia. and at one time 8 to Yl adult 
flies. The infestation was apparently caused by eating candied bael 
fruit, but precautious had been taken to prevent reinfestat ion. Kvi- 




FitauE U7.—-Mc<j(ixclia seahiri*, adult female: .1. Dorsal view; It, side view. 

dently the flies were maturing and even reproducing within the diges- 
tive tract. Patton considers this a possibility on the strength of his 
breeding experiments in which ilies were reared to maturity and in- 
duced to mate ami reproduce in small, tightly corked vials that were 
opened only when it was necessary to feed the larvae or remove dead 
Hies. 

In one case of ophthalmic myiasis living larvae were recovered from 
a diseased cornea. Patton believes that such cases may be more fre- 
quent than supposed, the small larvae being easily overlooked, and that 
such infestations might result in severe injury if neglected. 

This species has been found repeatedly in human and animal excre- 
ment. Fruits and stale meat, but also other contaminated food, in- 
cluding milk, may produce the parasitism. 

MECASKMA RUFIPES (Meigen) 

Kk< o<;m']Ion Chai£.\< tkks.- Adidt : The thorax is dark brown, often with a 
reddish tittle, ai»]N>arin^ lil.uk in dried specimens; the legs are light yellow; the 
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;ib<lf »mt>ti is dark brown, often appearing black in dried specimens; its ventral 
surface is light yellow. Larva < iiu. us\ : Color, yellowish white. The head has 
the usual hooks. Each hody segment is provided with six pairs of hairy, Heshy 
processes \vhi<*h gradually increase in length toward the. posterior segments; the 
processes at the sides are long, the longest being definitely longer than the humps 
hearing the posterior spiracles. 

GKonuAi'mcAL l>isJKiitunoN. — Nearctic Region: Alaska, Labrador, Quebec, 
Ontario, Alberta. Rritish Columbia. Maine. New Hampshire, Vermont, Massa- 
chusetts, Connect ietit, New York. New Jersey, Pennsylvania, Maryland, District 
of Columbia. Florida. Michigan. Illinois. Kentucky, Minnesota. Idaho. Colorado, 
New Mexico. Washington, Oregon. California. Neotropical Region: Brazil, 
Chile, Argentina, l'atagonia. Palaearctic Region: Scotland, England. Spain, 
France, Netherlands, Belgium, Switzerland, Italy. Corsica. Norway, Sweden, 
Fiidand, Estonia, Denmark. Austria. Hungary, Yugoslavia, Rumania, European 
Russia t Arkhangelsk) , Canary Islands, Madeira, Tunisia, labia, Siberia. Ori- 
ental Region: India. Ethiopian Region: South Africa (M , " iS «'l U:*y > . >Vi do- 
spread and very common in Europe and North America. 

Pathogenesis. — Patton has recorded two cases of wound myiasis in 
cattle in India caused by this species, one of thorn in association with 




FmuitK Us— U> tjiixf Iiu rufiiH*. larva, side view. 

M< f/ff.selia xvahnis. It may easily bo it liuman parasite at timos. Sup- 
posed casos of intestinal'my'iasis liavo been recorded, but evidence 
is not conclusive. 

The Family LAKY AKYOKIDAE (Tachinidae) 

Tho Tachinn Flics 

The family Larvaovoridao, in the broad but not the broadest sense- 
that is. to include the Dexiidae. Prosenidae. etc.. but to exclude such 
families as the Oestridae, Calliphoridae. and Sareophagidae — may, 
for practical purposes, be readily distinguished from other ealypterate 
museoids by havin«r at least moderately well-developed mouth parts, 
a well-developed post sctttel hint, vein ;//,,, strongly bent forward so as 
to narrow or close the apical cell, and hypopleural bristles present. 
Some species of comparatively rare occurrence will not conform to 
the above diagnosis. The family is a lariro one, with a «rreat manv 
genera and species. The larvae are usually parasitic on other insects. 
The one record of human myiasis is very surprising. 

The Genus MINTIIO Kohineau-Desvoidy 
MINTHO AU;iKA (Mat-quart) 

Synonym. — Mintlio luincr/ts var. ahiiru i Mact|iiart > . 

No attempt will be made to give th<' distinguishing characteristics of the 
genus or species: determinations in this family should be made by a specialist. 
In general the My is black, with considerable silvery pollen on the head and 
thorax; the abdomen is reddish yellow, with a median black vitta of varying 
form and width: the legs are yellowish, the tarsi becoming black: the general 
body form is elongated; length i» 1J mm. Onorato's illustration is sketchy 
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bul may refer to this species; however, the antenna] arista is pubescent, rather 
than plumose, as illust rated. 

< Ji ocrapiiicak iMsnuiu i ion.- -I'nlnenrctic lie^ioii : Algeria, Libia (Tripoll- 
tania). Ethiopian He^'ion : Eritrea. 

Pathogenesis. — Larvae of Mhttho parasitize lepidopterons larvae 
as far its known, (he only recorded exception beini: the unique ease 
of Onorato (.%"). In a patient in Tripolitania two sinuses produced 
by mycetoma of the left foot were found to contain l;i larvae, those 
of one of the sinuses living in a deep accessory cavity. Whether the 
cavity was caused by the mycetoma or the larvae could not be 
determined. Eight of the larvae, when found, were mature and 
were reared to the adult stage. The determination was made by 
Bezzi. As Onorato says, the exact pathogenic role was uncertain 
and, even if healthy tissue was involved, the occurrence of myiasis * 
is too rare to bo of any importance. 
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